Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


SYNOPSIS    OF    SURGERY 


A 


OF   SURGERY 


By    ERNEST    W.    HEY    GROVES, 

M.S.,  M.D.,  B.Sc.  (Lond.),  F.R.C.Sr^Eng.) 

Assistant  Surgeon  to  tlu  Bristol  General  Hospital; 

Surgeon  to  the  Cosshavt  Hospital; 

Senioi   Demonstrator  of  Anatomy  at  the  University  College^  Bristol. 


New   York: 
WILLIAM    WOOD    cS:   COMPANY. 

MDCCCCVllI. 


/^ 


JOHN    WRKillT   ^VND    St)NS    LTD.    KRISTOL. 
PRINTERS. 


• 

•  •  ••• 

•  •   •   • 

• 

.•  • 

. 

k  •  « 

•              • 

•  • 

•      • 

• 

•    •• 

•  •             • 

••    •.• 

•    • 

«•« 

• 

•  • 

•  •  • 

•    •            • 

•      •  • 

.  •  • 

•     • 

•        0 

>  ••• 

• 

••    • 

•  •  •       • 

•      •      • 

•         • 

•       1 

•    « 

• 

• 

•  •  • 

•        »  •  •  • 

PREFACE 


The  title  of  this  small  book  describes  its  aim  and  scope. 

recent  years  the  tendency  of  all  surgical  literature  to  grow  in  ■  I 

1    bulk  and  diversity  has  of  necessity  compelled  authors  to  enlarge  J 

f  their  text-books  more  and  more.     Complete  treatises  on  surgery  'l 

I  occupy   many  volumes,   and    even    the    most    concise    require  J 

months  for  their  perusal,  so  that  a  student  often  despairs  of  I 

being  able  to  revise  his  knowledge. 

The  present  volume  is  an  attempt  to  make  an  epitome  of  the  I 
dient  facts  in  surgical  practice,  and  to  place  these  facts  in  such  I 
I  manner  that  they  may  most  easily  and  rapidly  be  referred  to  J 
ir  revised.  It  has  been  compiled  almost  entirely  from  notes  made  J 
/  the  author  in  preparing  students  for  examinations, 

urse  obvious  that  the  large  works  cannot  be  dispensed  i 
»ith;  but  after  a  student  has  carefully  read  through  a  complete  I 
Ptext-book,  which  ought  to  be  done  at  the  time  he  is  actually  J 
Rcngaged   in    ward    and    out-patient    work,    he    may    find    this 
i  aid  his  memory  in  retaining  a  vast  array  of  facts  in 
n  orderly  manner. 

The  busy  practitioner,  who  is  expected  to  keep  in  practical  A 
ch  with  an  ever  advancing  science,  has  too  often  to  allow   | 
big    books    to    go    unread,    whilst    magazine    articles    are 
disconnected,    discursive,     and    difficult    for    reference.       It   is 
thought  that  this  synopsis  may,  by  its  methodical  arrangement, 
prove  of  assistance  by  presenting  the  diagnosis  and  treatment  I 
of  surgical  conditions  in  a  cone 
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vi  PREFACE 


The  special  arrangement  of  headings,  type,  and  indented 
margins  enables  the  reader  to  see  the  scope  of  the  subject  at  a 
glance,  and  to  refer  to  any  part  of  it  at  will.  It  may  also  offer 
some  suggestions  as  to  the  arrangement  of  answers  in  a  clear 
and  succinct  manner  at  examinations. 

In  the  case  of  certain  parts  of  the  body  where  diagnosis  is 
most  difficult,  e.g.,  the  bones,  joints,  abdomen,  and  inguino- 
scrotal  region,  sections  have  been  inserted  dealing  with  the 
systematic  examination  of  these  parts. 

Only  the  main  points  of  operations  are  referred  to,  so  that  the 
principles  which  underlie  each  procedure  may  not  be  lost  in  a 
mass  of  details. 

Anatomical  and  pathological  facts  are  only  inserted  when  they 
are  essential  to  a  comprehension  of  clinical  signs  and  operative 
measures,  but  a  summary  of  surface  markings  is  added  in  the 
last  chapter,  which  includes  all  those  of  importance. 

In  the  main  arrangement  of  the  book,  and  in  the  sequence  of 
the  chapters,  that  most  comprehensive  and  clear  of  all  text-books, 
"  Rose  and  Carless,"  has  been  followed,  and  where  special 
treatises  or  monographs  are  quoted,  the  reference  is  given 
in    a    foot-note. 

E.  W.  H.  G. 

Clifton,  July,  1908. 
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SURGICAL    BACTERIOLOGY. 

General  Characters. — Fission  Fungi— Devoid  of  Chloropkyl 
— Unicellular  Veget.^ijle  Organisms — Consist  of  Proto- 
plasm  SURROUNDED   BV  A   CELL   WAI-L. 

Kcprod  uctlon . 

(a)  By  Simple  Fission — tiie  common  method. 
(6)  By  Spore  Formation — only  found  in  a  few  bacilli. 
Never  found  in  common  pyogenic  bacteria. 
Occurs,  e.g.,  in  B.  antliracis,  B.  telani.B.  (edematis  maligni. 
Spores  are  formed    when   condition.^  for  bacterial  hfe  are 
nnfavourable.    They  have  a  thick  capsule  and  are  very 
strongly  resistant  to  deaiccation,  heat,  or  antiseptics. 
■Dcomotlon. 

Passive. — By   Brownian   movement   or   physical   or   chemical 


Active. — By    flagellie. 


Found  in  B,  typhosus  and  B.  coU. 


•  protoplas 


Cocci.     Round :    never  produce  spores. 
Staphylococci :    arranged  irregularly. 
Diplococci  :   arranged  in  pairs. 
Streptococci :    arranged  in  chains. 
Tetracocci  :   arranged  at  4  comers  of  a  square. 
Sarcinx  :   arranged  at  g  comers  of  a  cube. 
Bacilli.     Rod-shaped,  often  spore-bearing. 
Streptobacilli :    chains  of  bacilli. 
Leptotltrix  :    long  threads. 
Spirilla.     Spirally  curved. 
fcysiology. 

They  require  Organic  Proteids  for  iood  because  tiiey  have 
no  chlorophyl. 

Parasites  obtain  it  from  living  animals  or  plants. 

Saprophytes  obtain  it  from  dead  tissues. 

Facultative  parasites  ordinarily  live  on  dead  tissues,  but 

can  also  grow  in  living,  e.g.,  B.  proicus. 
Facultative  saprophytes  ordinarily  Hve  in  living  tissues,  bul 
can  with  difficulty  be  cultivateil  outside,  e.g.,  gonococci. 


SURGICAL     BACTERIOLOGY 


Physiology,  continued. 

Conditions  Necessary  for  bacterial  existence  or  activity  : — 
Proteid  food  in  an  assimilable  form — ^Water — Temperature 
at  or  about  blood  heat — Darkness — Oxygen  or  its  absence. 
Aerobes,  e.g.,  pyogenic  cocci,  require  oxygen. 
Anaerobes,  e.g.,  B.  tetani,  cannot  live  in  oxygen.     But 
they  can  often  live  in  company  with  other  bacteria 
which  absorb  oxygen  even  in  the  presence  of  air  ; 
e.g.,  B.  tetani  can  grow  in  a  surface  wound  if  it  is 
contaminated  by  cocci. 
Conditions   causing  a  Suspension  of  bacterial  activity  or 
growth. 
Absence  of  pabulum — Dryness — Cold — Sunlight. 
Conditions  causing  Bacterial  Death. 

Heat  at   or   below   boiling  point  quickly  kills  all  except 
spores.     Spores  require  temp,  of  250°  F.  or  long  boiling 
to  kill. 
Chemical  reagents,  e.g.,  carbolic  acid  or  mercury  salts. 

Must  be  of  a  certain  strength — Act  for  a  certain  time — 
Come  into  intimate  contact. 
Contact  with  living  tissues. 

In  all  conditions  in  which  the  living  tissues  are  more 
potent  than  the  bacteria. 
Products  of  Bacterial  Activity  when  growing  in  living  tissues. 
Acids  or  alkalies,  e.g.,  B.  coli  produces  an  acid. 
Gases  (rare),  e.g.,  B.  coli  or  B.  cedematis  maligni. 
Pigments  (rare),  e.g.,  B.  pyocyaneus. 
Aromatics — indol,  phenol.     Alcohols. 

Ferments — diastase,  curdling  ferment,  proteolytic  ferment. 
Ptomaines — crystallizable  alkaloids. 
Toxins. — The  specific  poisons,  probably  albumoses. 

(a)  Intracellular  toxins,  e.g.,  tuberculosis.  The  toxin 
remains  closely  associated  with  the  bacillus,  and 
only  acts  in  its  neighbourhood. 
(6)  Extracellular  toxins,  e.g.,  diphtheria,  tetanus. 
The  toxin  is  found  in  the  body  fluids,  and  acts  at 
a  distance  from  the  bacteria. 

Theories  of  Itntnttnlty. 

The  Tissues  Acquire  Two  Methods  of  Defence. 

1.  They  kill  the  bacteria — antibacterial  action. 

2.  They  neutralize  the  toxins — antitoxic  action. 
Antitoxic  Action  is  an  actual  chemical  antithesis  to  the  toxin, 

produced  in  the  blood  by  infection. 

This  is  a  proteid,  and  is  called  antitoxin ;  it  can  be  made 

to  neutralize  the  toxin  outside  the  body. 
Best  exemplified  in  diphtheria  and  tetanus. 
Antibacterial  Action  is  brought  about  by  two  agencies  : — 

1.  Phagocytosis.     The  leucocytes  digest  the  bacteria. 

2.  Action  of  antibacterial   substances  in  the  serum  which 

kill  and  dissolve  the  bacteria  outside  the  leucocytes. 


THEORIES     OP     IMMUNITY 


Bactehiolvsins.   Exemplified  in  antistreptococcus.  anti-clio!era, 

anti-plague.  anti-pneumoccx:cus,  and  anti-typhoid  aera. 
Phagocytosis.  Is  increased  by  the  action  of  a  substance 
called  an  opsonin,  produced  by  the  action  o(  the  bacteria  and 
toxins  in  the  blood. 
Opsonlc  Index  is  the  proportion  of  bacteria  devoured  by 
leucocytes  in  an  infected  blood  to  those  devoured  by  leuco- 
cytes in  normal  blood. 

Directly  after  injection  of  a  vaccin  (bacteria  or  toxins) : — . 
The  opsonic  index  falls  =  negative  opsonic  phi 
this  time  a  further  dose  of  vaccin  does  harm. 
After  a  few  days  ; — 

The  opsonic  index  rises  =  positive  opsonic  plii 
this     time    a     further    dose    of    vaccin     in 
phagocytosis. 
Distribtftion. 

In  Air  and  Water.     Plentiful 

proximity  to  organic  life. 
In  Earth.     Always  abundant  ne 
In  Animals  (apart  from  disease]. 

On  and  in  the  skin,  hair  follicles,  and 

Mouth,  especially  round  the  teeth. 

Whole   ahmentary  canaL     Most  numerous  a(  the  end 

tfie  small  and  the  beginning  of  the  largi 
Lower  parts  of  the  urethra,  vagina,  and  ni 
ItlfecUon.— The  invasion  of  the  living  tissues  by  bacteria  in  such 
manner  as  to  produce  local  or  general  disease. 
CONDITIONS   NECESSARY    FOR    INFECTION. 

1.  Dose   of   Bacteria. — Bacteria    must   be   introduced   in    .. 

certain  number,   or   they   will   be   destroyed  before   they 
produce  any  effect. 

2.  Virulence, — This  varies  enormously  naturally. 

May     be    increased    artificially:     By   passage   through 

successive  animals. 
May   be  decreased   artificially :    By  cultivation  outside 
IJie    body,    especially   if    done   under    unfavourable 
conditions. 
J.  PATHOOENicrrY. — Only  certain  kinds  of  bacteria  are  capable 

of  producing  disease  in  certain  kinds  of  animals. 
4.  Susceptibility  of  the  Host.— i.e.,  a  > 
living  tissues  by  the  bacteria. 
Increased  by  :   Any  constitutional  depressioi 
starvation,  youth  of  the  patient,  alcoholi 
narcotics,    constitutional     diseases,     e.g., 
diabetes. 
J.  Entrance    of   the    Bacteria   into   the    tissues,   provided' 
by  ; — (a)  A  Wound  or  abrasion  or  ulcer ;  (b)  An  inflamed  i 
injured  part,  e.g.,  an  inflamed  tonsil  or  a  sprained  joinl 
(r)  Profound  constitulionaldepression.  allowing  the 
present  bacteria  to  enter  and  multiply  '      " 
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Iininttiii-ty. — Is  a  condition  of  absolute  or  relative  insusceptibility  of 
the  individual  to  infection  after  invasion  by  virulent  pathogenic 
bacteria.    There  are  two  varieties  : — 
Natural  Immunity.     Racial  or  individual. 
Acquired  Immunity.     Active  immunity ;    passive  immunity. 

NATURAL    IMMUNITY.— Nature  of  the  condition  is  not  known. 
No  antitoxic  or  antibacterial  substance  can  be  separated  from  the 

blood. 
Is  lessened  by :    Cold  or  wet,  starvation,  youth,  haemorrhage, 
alcohol  or  poisons. 

ACTIVE  IMMUNITY. — Caused  by  a  previous  infection,  either  as 
the  natural  or  modified  disease. 

Involves  an  actual  illness — ^Takes  time  for  its  development — 
Lasts  many  years. 

Is  brought  about  by  :  (a)  Previous  attack ;  (b)  Giving  the 
disease,  e.g.,  old-fashioned  inoculation  of  small-pox ; 
(c)  Injection  of  attenuated  virus,  e.g.,  vaccination  for  small- 
pox, anthrax  (in  cattle),  hydrophobia;  (d)  Injection  of 
dead  bacteria,  e.g.,  plague,  typhoid,  tuberculosis  (T.R.); 
(e)  Injection  of  toxins,  e.g.,  in  the  animals  which  provide 
the  antitoxins  of  diphtheria  and  tetanus. 

PASSIVE  IMMUNITY.— Caused  by  injecting  the  blood  of  an 
actively-immunized  animal — Involves  no  illness — Follows  im- 
mediately on  injection — Only  lasts  a  few  months. 

Is  most  successful  against  extracellular  toxins,  e.g.,  diphtheria 
and  tetanus. 
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INFLAMMATION    AND    SUPPURATION. 
INFLAMMATION. 

Definition. — The  changes  that  follow  injury  of  living  tissues. 
Cauaes:(i)  Mechanica.1  injuries  ;  (2)  Bacterial  invasion;  (_))  Thermal 
injuries — heat    or    cold;      (4)  Chemical     injuries;     (5)  Electrical 
injnries-^high-tenaion  currents — X  rays. 
HlHtoIogicaf  Changea. 
I.— VASCULAR    CHANGES. 

HvPEBffiMlA. — The  small  vessels  dilate — The  blood-stream  slows 

after  momentary  acceleration. 
Stasis. — The  blood-atream  comes  to  a  standstill — The  blood 

clots  in  the  vessels. 
Exudation. — The  white  cells,  which  have  been  hugging  the 
vascular  wall,   now  creep  through  it — The  red  cells  escape 
passively  from  the  vessel — The  serum  of  the  blood  oozes  out 
from  the  vessel. 
II.— TISSUE    CHANGES.— Vary  with  the  nature  and  virulence  of 
the  infective  agent,   with  the  resistance  of  the  individual,   and 
with  the  local  circulatory  conditions. 
May  be  one  of  three  processes,  viz.  :  — 

(11)  Proliferation. — Results  from  mild  or  chronic  infections. 
The  connective  and  endothelial  cells  multiply  by  division. 
Fresh  connective  tissue  is  formed  thereby. 
Produces  thickemnj;,  fibrosis  or  sclerosis. 
(6)  Granulation, ^Produced  by  tlie  non-pyogenic  bacteria. 
Exuded  lymphocytes  form  a  mass  of  "  small  round  cells," 
wluch  invades  and  replaces  the  tissues. 
(f)  Destruction. 

(i.)  Colliquative    necrosis.     The    result     of    non-bacterial 
injury,  espetially  burns. 
Excessive   fluid   exudation,  with   separation   and  dis- 
integration of  cells,  forms  a  blister, 
(ii.)  Coagulation    necrosis.     The    result   of     infection    by 
pyogenic  organisms. 
The   exuded   scrum   containing   bacteria   and    toxins 
coagulates   round   the   tissue   cells.      Many    of   tlie 
tissue  cells  and  leucocytes  are  killed  by  the  toxins. 
Ends  in  one  of  lour  ways, 

I.  Catarrh. — The  dead  cells  are  thrown  off  from 
a  free  mucous  surface,  but  only  the  superficial 
parts  are  lost. 
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Histological  Changes,  continued. 

2.  Ulceration. — The  dead  cells  are  tlirown  off 
from  a  free  surface  in  such  numbers  as  to  leave 
an  area  devoid  of  skin  or  mucous  membrane. 

3.  Suppuration. — ^The  coagulated  tissue  is  pep- 
tonized and  liquefied  by  the  bacteria  and 
leucocytes.  Polynuclear  leucocytes  destroy  and 
are  destroyed  by  the  bacteria. 

4.  Sloughing  or  gangrene.  The  tissue  dies  en 
masse  and  forms  a  dead  slough. 

Local  Resttlts. 

I. — RESOLUTION  without  any  permanent  effect ;    only  possible 
when  the  process  has  stopped  short  of  thrombosis. 
The  circulation  is  resumed. 
The  exuded  cells  and  serum  are  absorbed. 

II. — ORGANIZATION  of  the  inflammatory  products. 
Only  occurs  when  the  infective  agent  is  mild. 
The  granulation  tissue  or   "  small  round  cells  "  and  the 

connective  tissue  cells  form  fibroblasts,  and  these  form 

new  connective  tissue. 
New  vessels  are  formed  by  a  budding  out  from  old  vessels. 

III. — DESTRUCTION  of  the  tissues,  usually  followed  by  repair  by 
granulation  tissue. 

Ulcer. — The  loss  of  tissue  on  a  free  surface. 

Abscess. — The  liquefied  dead  tissues  below  the  surface. 

Slough. — A  piece  of  tissue  which  has  been  killed  en  masse ^  but 

not  liquefied. 
Gangrene. — The    death    of    tissues    in    massive    quantity. 
Usually  applied  to  the  death  of  an  organ  or  part  of  a  limb. 
N.B. — Ulceration,  sloughing,  or  gangrene  may  be  caused 
by  other  things  besides  inflammatory  infections. 
Signs. 

2.*  Redness  }^^"^^^  ^^  hypera^mia. 

3.  Swelling,  caused  by  hyperaemia  and  exudation. 

4.  Pain,  increased  by  pressure  or  movement. 

5.  Loss  of  function. 

Symptoms. — Febrile  symptoms  are  nearly  always  present,  but  they 
are  due  to  the  infection  and  not  to  the  inflammation.  They 
vary  according  to  the  nature  of  the  infection  and  resistance. 

Treatment  of  Acttte  Inflammation. 

LOCAL. 

Remove  the  exciting  cause  if  possible.     Rest  the  inflamed  part. 
Cold  applications  to  prevent  hyperaemia. 

Only  suitable  in  non- toxic  cases,  e.g.,  sprained  joints. 
Encouragement   of  Hyperemia  to  hasten  natural  process : 

Hot  fomentations. 
Bier's  Passive  HvPERi^MiA*  in  acute  inflammation  is  applied 
in  three  ways,     (i)  By  an  elastic  bandage  tied  round  a  limb 

*  Schmieden  and  Meyer  on  "  Hier's  Hyperaemia." 


TREATMENT    OF    ACUTE    INFLAMMATION 


or  ronnd  the  neck  at  a  distance  from  the  inflamed  focus. 
This  should  be  tight  enougii  to  ol)struct  the  venous  return 
without  affecting  the  arterial  pulse,  and  should  relieve,  not 
increase,  the  pain.  It  is  left  on  for  twenty  hours  out  of 
twenty-four  at  first,  and  for  sliorter  periods  later.  (2)  By 
cupping-glasses,  wliich  are  exhausted,  by  an  attached  rubber 
ball  or  suction-pump.  These  are  placed  over  the  affected 
focus  wlien  situated  on  the  trunk.  They  are  applied  for 
about  one  hour  a  day,  the  suction  being  released  every  five 
minutes  for  one  minute.  (3)  Large  glass  receptacles  into 
which  the  whole  or  part  of  a  limb  can  be  placed  and  the  aii 
partly  ejthausted.  In  all  cases  the  treatment  does  not  obviate 
the  necessity  for  early  incisions  directly  suppuration  has 
occurred,  but  tliese  incisions  should  be  only  short,  small 
openings,  and  it  is  not  necessary  to  pack  them. 
Depletion     of    Blood  :      Leeches  —  Scarification  —  Multiple 


CONSTITUTIONAL. 

Rest  in  bed.     Low  diet. 
Antitoxic  sera  to  neutrahze  the  toxins. 
Antibacterial  sera  to  kill  the  bacteria. 
Inoculation  witli  modi  lied  toxins  to  ini 


e  opsonins. 


Treatment  of  Chronic  Inflammation. 

Remove  the  cause  if  possible.     Rest. 

Active  Hvper.«mia  ;   Massage — Hot-air  treatment. 

CoUNTER-iBEiTATioN  ;   BUstcr — Seton — Actual  cautery- 

or  mercurial  applications. 
Pressure:    Bandaging — Elastic    pressure — Scotfs   dressing- 

Unna's  paste. 

SUPPURATION. 
Definition. — The  molecular  necrosis  and  liquefaction  of  living  tissm 
Varieties. 

RATE  OF  DEVELOPMENT.— Acute  or  chronic. 
NATURE  OF  INFECTION.— Simple  pyogenic  infection. 

Specific  infection  with  the   bacteria  of  a  specific   fever,  e-g^ 
typhoid,  tubercle. 
SITUATION.— 

Mucous  Membrane  :  Catarrh,  e, 
Serous    Membrane  :     Purulent 

empyema. 

Free  Surfaces:  Ulceration — "  Inflamed  ulcers." 
Below  THE  Surface:  Abscess— localized  suppuration ;  Celkilii 
— ciiSuse  suppuration. 
Cause. — Infection  by  bacteria. 
Through  a  wound. 
Through  the  lymph  or  blooii-sl 
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Bacteria  which  cause  suppuration. 

I.— SIMPLE  PYOGENIC  BACTERIA,  i.e.,  those  which  produce 
suppuration  without  causing  any  specific  fever. 

1 .  Staphylococcus  Pyogenes  :  Aureus,  Albus,  and  Citreus. 

Grow  readily  in  culture  media. 

Form  luxuriant  patches  in  a  few  days. 

Form  a  peptonizing  ferment  and  therefore  liquefy  gelatin. 

Form  clusters  of  minute  dots  in  the  growth  or  tissues. 

Are  the  commonest  cause  of  suppuration. 

The  aureus  is  the  most  virulent.     The  albus  is  the  least 

virulent. 
Common  cause  of  : — 

Boils,  superficial  abscesses;  Carbuncles  (here  a  slough 
is  produced  ;  vide  infra) — Peritonitis — Empyema — 
Osteomyelitis  and  arthritis. 

2.  Streptococcus  Pyogenes. 

Forms  chains  of  minute  dots. 

Grows  slowly  outside  the  body. 

Forms  minute  dot-like  colonies. 

Does  not  produce  a  peptonizing  ferment,  and  therefore  does 

not  liquefy  gelatin. 
Causes  Virulent  suppuration ;  Erysipelas — Cellulitis — Acute 

arthritis  —  Peritonitis  —  Empyema  —  Septicaemia    and 

pyaemia. 

3.  Bacillus  Coli  Communis. 

Occurs  in  the  healthy  intestine. 

Is  a  motile  bacillus  with  flagella. 

Grows  readily  in  culture  media. 

Produces  Characteristic  odour — Free  gas — Acid. 

Causes  Acute  peritonitis — Cystitis.  Any  abdominal  sup- 
puration— Rarely  abscesses  elsewhere  in  bones,  joints, 
or  soft  parts. 

4.  Bacillus  Pyocyaneus. 

Grows   in  wound    surfaces — Produces   greeny-blue   pus-^ 
Very  mild  in  its  toxic  action. 

II.— SPECIFIC  PYOGENIC  BACTERIA.— Bacteria  which  produce 
a  well-marked  specific  disease,  and  occasionally  local  suppuration. 

1.  Pneumococcus. 

Is  a  diplococcus.     Usually  encapsuled. 

Grows  outside  the  body  with  difficulty. 

Is  the  ordinary  cause  of  pneumonia. 

Also  causes  : — 

Empyema :     common.       Peritonitis,    Arthritis,    Osteo- 
myelitis :    rare. 

2.  Bacillus  Typhosus. 

A  multiflagellate  bacillus. 

Is  the  ordinary  cause  of  enteric  fever. 

May  cause  : — 
Bone  suppurations — periostitis.     Suppuration  in  the  gall- 
bladder.    Local  peritonitis. 

3.  GoNOCOCcus  {vide  infra). 

4.  Tubercle. 


MINUTE     ANATOMV     OF    AN    ABSCESS 


Minute  Anatomy  of  an  Afasce&s. 

^— IN  THE  EARLY  STAGES  it  shows  all  the  signs  of  acu 

malion,  ending  in  coagulation,  necrosis. 
|I._1N  THE  FULLY  MATURED  ABSCESS  the  central  portioi 
become  liquid  pus. 

Tlie  wall  from  without  inwards  consists  of  four  lonss  : — 
(!)  HvpEBJEMiA.  and  exudation. 

(2)  Thrombosis  with  round-celled  infiltration. 

(3)  "  Small  Round  Cells  "  with  many  bacteria. 

(4)  Central  collection  of  Pus. 
;il.— IN  THE  HEALING  ABSCESS  a  /one  of  fibrosis  inter- 
between  the  granulation  tissue  and  the  healthy  tissue. 

The  innermost  layers  consist  of  granulation  tissue,  i.e.,  s 

round-celled  tissue  permeated  by  new  hlood-vessels. 
Bacteria,  are  practically  absent,  or  dead. 


nature  ot  Pub.— Fluid  of  ap.  gr. 

Contains  85%  water. — Opaquf 


1030. 

white  or  yellow  colour — Alkaline' J 

The  liquid  portion  consists  o(  a  solution  ot  peptones. 
The   soUd  portion  consists  of  :    Dead  polynuclear  leucocytes 
Living    leucocytes^Bacteria — DC^bris    of    partially    digested! 

Signs  and   Symptoms  of  Acute  Suppuration. 

SIGNS  OF  ACUTE  INFLAMMATION,  and  especiaUy  :— 
Fluctuation — showing  the  fluidity  of  contents, 
(Edema  of  the  skin — of  great  value  in  deep  suppuration. 
Hard  Brawny  Texture. 
Pain  becoming  distinctly  Throbbing. 

GENERAL  SIGNS  are  those  ol  a  bacterial  infection,  and  especially  J 
Rigor  or  shivering  lit,  with  rapid  rise  of  temperature.  1 

Leucocytosis,      Leucocytes   increase    from    5,000  to  anythingB 


up  t. 


□  per  CI 


listed. 


Treatment  of  Suppuration- 

— IN  EARLY  STAGES  when  suppuration  is  doubt 

acute  inflammation. 

.—WHEN  PUS  IS  CLEARLY  INDICATED  :— 

Open  freely  from  the  surface. 

Open  all  secondary  loculi  into  the  main  cavity. 

Make  the  opening  in  the  most  dependent  positioi 

Make  as   many    openings    as    are    necessary    ti 


theci 
Swabo 


lit  the  pus  or  irrigate  with  antiseptics, 
scrajie  the  wall,  for  fear  of  infecting  (re.ih  ti 
an  antiseptic  dressing.     Drain  with  tubes  o 
.e  fomentations  or  passive  hj'peiTemia. 


10  INFLAMMATION    AND    SUPPURATION 

Chronic  Abscess. 

DEFINITION.     A  collection  of  pus  without  the  signs  of  inflam- 
mation.    Usually  of  very  slow  development. 

PATHOLOGY. 

Tubercle  is  the  cause  in  the  vast  majority  of  cases. 

Pyogenic  Cocci  may  give  rise  to  an  abscess,  and  then  the 
organisms  die  or  become  latent,  and  the  abscess  remains 
cold  and  chronic.     Especially  in  connection  with  bones. 

ANATOMY. 

May  be  connected  with  any  tuberculous  focus. 

Commonly  connected  with  Bone,  Joint,  or  Lymphatic  disease. 

Ceases  to  be  a  chronic  abscess  when  it  is  infected  with  active 
pyogenic  organisms.  Hence  the  predilection  for  sites  removed 
from  skin  or  mucous  membrane. 

Growth  :  Slowly  spreads  along  lines  of  areolar  tissue.  Guided 
by  fascial  planes,  or  the  sheaths  of  blood-vessels. 

Wall  :  Usually  thick  and  well  defined.  Lined  by  a  layer  of 
soft  granulations  which  forms  "  the  pyogenic  membrane." 
These  contain  tubercle  bacilli  and  giant  cell  systems  which 
form  caseous  masses  in  the  tubercular  cases.  A  dense  layer 
of  fibrocicatricial  tissue  lies  outside  the  granulations. 

Contents:  Pus  of  a  special  character.  Curdy  and  fatty 
debris.  Very  few  cells,  and  these  degenerate.  Occasionally 
cholestrine  crystals.  No  recognizable  bacteria.  Pus  is 
usually  infective  to  animals. 

COMMON  EXAMPLES  of  Chronic  Tuberculous  Abscesses. 

Psoas  Abscess.  Caused  by  dorsi-lumbar  tuberculous  disease. 
Spreads  beneath  the  internal  arcuate  Hgament.  Guided  by 
the  sheath  of  the  psoas  muscle.  Forms  a  fluctuating 
swelling  above  Poupart's  ligament  on  the  outer  side  of 
vessels.  Dips  beneath  the  femoral  vessels,  and  enters 
the  thigh  behind  and  on  the  inner  side.  May  continue 
down  the  thigh  to  the  knee. 
Open  over  the  fluctuating  spots.     Usually  : — 

(a)  Above  the  outer  half  of  Poupart's  Ugament,  or 
(6)  Below  the  inner  half  of  Poupart's  Ugament,  or 
(c)  In  the  loin  through  the  quadratus  lumborum. 
Occasionally  at  two  of  these  places. 
Iliac  Abscess.     Arises  from  disease  of  the  ilium,  sacro-iliac 
joint,  or  of  the  hip  joint  through  the  acetabulum.     Forms  a 
fluctuating  swelling  in  the  iliac  fossa.     Open  above  outer  half 
of  Poupart's  ligament. 
Lumbar  Abscess.     Usually  caused  by  disease  of  the  lumbar 
vertebrae.     Is  directed  by  the  dorsal  branches  of  the  lumbar 
arteries.     Tracks  beneath    the  psoas   and  on  inner  side  of 
quadratus.     Points  on  outer  side  of  the  erector  spinae. 
Open  by  a  vertical  incision  over  the  outer  border  of  erector 
spina?. 
Costal   or   Intercostal  Abscess.     Caused  by  disease  of  the 
ribs  or  of  the  dorsal  or  cervical  vertebrae. 
Open  over  the  fluctuating  swelling. 


CHRONIC     ABSCESS 


Caused  liy  disease  (rf  I 


Chhonic   Retropharyngeal   Abscess 
tiie  upper  cervical  vertebra. 

Lies  behind  the  prevettebval  fascia. 
Open  behind  the  stemomastoid. 
TERMINATION  OF  CHRONIC  ABSCESS. 

1.  Recovery  by  absorption  of  the  abscess  contents. 

The  contents  become  caseous,  cretified,  or  are  absorbed. 

A  fibrous  scar  remains. 

Seldom  happens  except  in  very  small  abscesses. 

2.  Bursting  externally  or  into  a  mucous  canal. 

Rapidly  infected  with  pyogenic  organisms. 
Incurable  or  fatal  sepsis  results. 

3.  Death  fro.m  Septic   Absorption   after   pyogenic  infection.!] 

Usually  of  a  hectic  tjTie. 

4.  Death  from  Amvloid  Disease  after  pyogenic  infection. 

Waxy  degeneration  occurs  in  the  vessels  and  viscera,  viz 

In  the  arterioles  and  capillaries.     In  the  liver,  spleen,   I 
kidneys,  and  intestines. 
Reactions  of  the  waxy  substance. 

Iodine — turns   brown.     Sulphuric   acid  after  iodin 
inky  bine.     Methyl  violet — red. 
Symptoms  and  signs. 

Enlargement  of   the   liver  and  spleen.     Albuminuria,  1 
with  great  increase 
Diarrhcea. 
Conditioa  can  be  arrested   if   the   radical  removal  of  the   J 
suppurating  focus  is  done  early. 

5.  Recdrhence  after  spontaneous  absorption  or  after  operation    1 

SYMPTOMS  AND  SIGNS. 

Swelling  of  slow  appearance. 

Absence  of  heat,  redness,  tenderness,  or  raised  temperature. 
Fluctuation  is  well  marlted  unle.^s  the  abscess  is  very  deep. 
Other  symptoms  and  signs  are  merely  those  of  the  cause  of  tha^ 
abscess,  e.g.  :^ 

Signs  of  caries  of  the  spine  or  of  sacro-iliac  disease. 

Sepsis,    acute    or    chronic,  only    develops   after   pyogenic  1 

infection,  i.e.,  after  the  abscess  has  opened  in  the  majority  J 

oi  cases. 

Amyloid  disease. 

TREATMENT. 

Open  the  abscess  with  rigid  antiseptic  precautions. 

Evacuate  the  contents. 

Gently  scrape   the   walls  as    far   as    possible   with   i 

spoon,  irrigating  with  sterilized  water. 
Seek  for  and  remove  any  loose  sequestra  of  bone. 
Leave  about  one  drachm  of  iodoform  ia  the  cavity. 
Sew  up  without  drainage. 


SINUS,    FISTULA.    &    ULCERS. 

Definition  of  Sinnci  and  Fistula. — A  Sinus  Is  a  track  lined  by  ' 
granulations,  leading  from  a  free  surface  into  the  depths  of  the 
tissues.  A  Fistula  is  a  track  which  opens  at  both  ends  on  to  an 
external  or  internal  cutaneous  or  mucotis  sucface. 
Sttttctme. — An  outer  layer  of  fibrous  tissue,  which  in  old  cases 
becomes  very  thick  and  dense  like  cartilage.  An  inner  layer  of 
granulations,  usually  infected  by  bacteria. 
Canses.— Abscess — Penetrating  wounds. 

Causes  of  Non-closure  of  sinuses  and  fistube.  1 

Dead  septic  body  in  the  sinus,  e.g..  necrosed  bone.  H 

Foreign  body  which  is  septic,  e.g.,  ligature.  H 

Insoffieient  opening  of  a  deep  cavitj'.  ^t 

Inability  of  a  deep  cavity  to  collapse,  e.g..  empyema.  ' 

Tuberculous  or  septic  infection  of  the  walls  of  the  sinus. 
Constant  passage  of  septic  discharges,  e.g.,  fa;cal  or  urinary 

fistula. 
Massive  growth  of  fibrous  tissue  like  cartilage  round  the 

Growth  of  epithelium  down  the  sinus. 
Treatment  of  Slnoa  or   Fistala. 

Lay  it  freely  open. 

Provide  efficient  drainage  or  close  altogether  the  cavity  it 

Scrape  away  all  granulations  from  its  walls. 
Remove  any  septic  bodies. 
Swab  with  pure  carbolic  in  very  septic  cases. 
Excise  the  whole  track  where  possible  when  it  is  very  dense. 
Pack  the  cavity  left,  and  allow  to  heal  by  granulation. 
Special  Treatment  of  Fistula. 

Special  plastic  operations  to  close   the  inner  opening,  or 
other  special  operations. 
Definition  of  Ulcer   and   Ulceration.— An   Ulcer   is   a  super- 
ficial  loss   of,   tissue   involving   a    part   of   the   skin   or   mucous 
membrane.     Ulceration  is  a  molecular  necrosis  of  superficial  tissaes 
leading  to  a  loss  of  substance. 
Claasification   by  their  cause. 

I.— TRAUMATIC.     Caused  by  injury. 

Mechanical :  the  results  of  wounds.  Chemical :  the  results  ol 
caustics.  Thermal :  the  results  of  burns.  Electrical :  the 
results  of  electric  currents  or  X  rays. 


CLASSIFICATION     OF     ULCERS 


^^BII.^ — PYOGENIC.     Caused   by  inflammatioii  due  to  the   ordinary 

^B      pyogenic  cocci. 

^' III.— CONGESTIVE.     A  reduced  vitality  due  to  deficient  c 

tion  is  the  chiel  cause,  but   traumatism  and  pyogenic  infection 

always  play  their  part. 

IV,— NECROTIC.     Due  to  los.>s  of  tissue  by  sloughing.     This  may 

be  septic  or  aseptic. 
V. — TROPHIC.     Due  chiefly  to  nerve  lesions  causing  anaesthesia. 
VI. — SPECIFIC.     Due  to  special  bacterial  disease?,  e.g.,  tulwrcie. 

syphilis,  anthrax. 
VII. — MAI.IGN.\NT.     Due  to    pressure    of   a   malignant    growth, 
or  to  a  replacement  of  sliin  or  mucous  membrane  by  new  growtli, 
which  then  breaks  dowu  by  ulceration. 

General   Featttres   of   Uf  cers.     Points  to  be  noticed  :^ 
.  SURFACE. 

Usually  depressed  below  the  healthy  surface. 

Elevated  above  the  surrounding   surface   in   the  following:  — 

Ulcer  with  exutierant  granulations  ;  malignant  or  any  fungating 

growth. 
Sloughy,  smooth,   granulating,  or  fungating,   according  to  the 

stage  of  ulceration. 
Granulations  may  be  vascular,  e.g.,  in  healing  ulcers  ;   cedema- 

tous,  e.g.,  in  tubercular  ;   fibrous,  non-vascular,  in  syphilitic. 
!.  EDGE. 

Eroded  and  dark  red  oc  covered  with  slough ;  when  the  ulceration 

is  actively  spreading. 
Rounded,  smooth,  thick  edge:  when  the  ulcer  is  stationary. 
Shelving,  with  white,  blue,  and  red  zones :   healing. 
Thick,  infiltrated,  raised,  ot  everted ;  new  growth. 
Clean   cut,    "punched    out":    especially  in  syphilitic  tertiary 

Gyrate,  i.e.,  made  up  of  parts  of  several  smaller  circles:  usually 
tertiary  syphilis. 

Undermined,   when  an   ulcer  follows   a  .subcutaneous   growth 
abscess,  or  gumma:   often  seen  in  tubercle,  sarcoma,  syphilis. 

SuTToanded  by  mass  of  hard  epidermis  :   perforating  ulcer. 
|.  RELATION  TO  STRUCTURES   BENEATH. 

Moveable  over  deep  structure  :   healthy  and  healing. 

Fixed  to  deep  structures  :   chronic,  stationary. 

Fixed  to  deep  tumour  ;   new  growth. 

Penetrating  deeply  into  bones  and  joints :  perforating  ulcer. 
|.  DISCHARGE. 

Purulent   and  free,  containing  active   bacteria  :    in  spreadin; 

Scanty  and  serous  ;   in  healing  cases. 
Bleeds  readily  and  copiously  :   malignant. 
Bleeds  moderately  :   healthy  granulations. 
Does  not  bleed  though  granulating  :  sypUWw. 
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General  Features  of  Ulcers,  continued. 
Leaves  chalky  deposit :  gouty. 

May  contain  special  structures,  e.g.,  actinomycosis  granules, 
epitheliomatous  cells,  etc. 

5.  CONDITION  OF  THE  SURROUNDING  TISSUES. 

Swollen,  oedematous,  congested  :   congestive  ulcers. 
Inflamed  :  pyogenic  ulcers. 

Quite  healthy,  with  abrupt  transition  :  tertiary  syphilis. 
Deep  induration  :   malignant. 

6.  POSITION. 

Traumatic  ulcers  may  be  anywhere,  most  commonly  on  exposed 

situations. 
Congestive  ulcers  :  lower  half  of  leg. 
Tubercular  ulcers  :    in  neck,  groins,  or  axillae,  i.e.,  over  glands 

or  over  joints.     May  occur  anywhere. 
Lupus  :  face  (nose,  mouth,  ears),  fingers  or  toes. 
Syphilis   (tertiary) :     may  be    anywhere,   but  especially  near 

the  knees,  buttocks,  outer  side  of  thighs.     Also  in  face,  nose, 

and  mouth. 
Malignant :  anywhere,    but    most    commonly  in   mouth  and 

tongue,  breast,  external  genitals. 
Trophic  or  Perforating  :   Site  of  any  old  scar  or  ulcer.     Beneath 

the  sole  of  the  foot,  usually  under  the  great  toe. 

7.  SHAPE. 

Simple  congestive  ulcers  tend  to  be  round  or  oval. 

Tertiary  specific  ulcers  may  be  circinate,  i.e.,  formed  by  the 

coalescence  of  several  ulcers  or  islands  of  skin  ;  may  be  present 

in  the  midst  of  an  ulcer  from  the  same  cause. 

8.  NUMBER. 

Multiple  ulcers,  especially  if  widely  scattered,  indicate  some 
constitutional  infection,  e.g.,  tubercle,  secondary  syphilis. 

Multiple  ulcers  all  on  the  same  part  indicate  some  local  infection 
by  pyogenic  bacteria. 

Single  large  ulcers  are  either  of  mechanical,  congestive,  malignant, 
or  tertiary  syphilitic  origin. 

9.  RATE  OF  PROGRESS. 

Short  history  :    rapid  healing  is  found  in  most  simple  pyogenic 

ulcers. 
Extreme  chronicity  :    especially  in  congestive   ulcers,   also   in 

rodent  ulcers. 
Steady  growth  :   malignant  ulcers. 

10.  MICROSCOPICAL  CHARACTER  of  the  growing  edge. 

Shows  malignant  or  tubercular  character. 

Stages  of  Simple  Ulceraiion. 

I.— EXTENSION.     The  inflamed  ulcer. 

Structure.     Is  that  of  the  wall  of  an  acute  abscess. 
Characters. 

Surface  :   Covered  with  sloughs  or  lymph.    No  granulations. 
Discharge  :   Copious,  thin,  offensive. 


STAGES     OF    SIMPLE     ULCRRATION 


13  1 


Margins  ;   Acutely  inflamed,  with  well- tie  fined  edge. 

Base  ;   Thick  and  adherent. 

Treatment  :  Rest — FomeatatLons — Passive  hypeismia. 

II.— STATIONARY  OR  CHRONIC  STAGE.     The  stage  between 

tissue  necrosis  and  tissue  formation,  i.e.,  between  sloughing  anil 

granulation.     Theoretically  every  ulcer  undergoes  this  stage,  but 

only  in  chronic  ulcers  is  it  well  marked.     In  heaJthy  ulcers  ti 

regeneration  begins  directly  necrosis  is  at  an  end, 

Stbuctube,     The  inflammatory  zones  of  hyperemia  and  exuda- 
tion become  converted  into  fibro-cicatricial  layers. 

The  surface  is  covered  by  a  layer  of  small,  round  cells.  ■ 
not  sufficiently  vascularized  to  form  granulatious, 
Chabactbhs. 

Surface :    Smooth,  glazed,  and  shiny. 

Discharge  :   Scanty  and  serous. 

Margins  :   May  be  congested,  but  are  not  inflamed. 

Edges  ;   Rounded,  hard,  and  elevated. 

Base  :   Often  adherent  to  underlying  structures,  e.g.,  the  ] 

periosteum-  1 

Skin  around  is  very  congested,  and  often  pigmented  with   I 

marked  (edema  in  "  congestive  "  cases. 

Causes  of  Chronicity,  i.e.,  of  non-healing  of  an  ulcer. 

I.  Defective  circulation;   In  lower  parts  of  legs^In  those   ] 
who  stand  all  day— la  old  people, 

3,  Venous    obstruction ;      Varicose    veins^Atter    vt 

thrombosis,  e,g.,  "  white  leg" — Pregnancy. 
3-  Fi.tation   of   the   ulcer    to   underlying  bone   or    fa 

Prevents  the  edges  being  drawn  together — Prevents 
the  base  being  drawm  up  to  the  edges — Prevents  the 
proper  vascularization  o£  the  base  of  the  ulcer  necessary 
for  the  formation  of  granulations, 

4.  Constitutional    conditions  :      Bright's    disease — Gout^ 

Diabetes,  etc, 

5,  Continued  irritation:   When  an  ulcer  is  left  dirty  and 

without  any  dressing. 

6.  Pressure   of   tpdema.      This  causes   the  vessels  in    the 

neighbourhood  to  be  occluded,  an'i  produces  an  exten- 
sion of  the  ulcer. 
Vakieties  of  Chronic  Simple  Ulcers. 

I,  Varicose  ulcer.     Due  to  congestion  of  varicose  veins  of 

the  leg. 
3.  Congestive   nicer,     Dne  to   congestion  of   the   leg  from 
weak  circulation,  long  standing,  etc. 

3.  Hczematous    ulcer.    Superficial,    not    deeper    than   ' 

dermis.     Copious  discharge, 

4.  Irritable  ulcer.     Over  the  ankle.     Small  but  very  painful. 
Exposes  terminal  nerve  filaments.  4 

.  Ulcer  after  a  burn  or   other   traumatism.     When   th«« 
whole  skin  thickness  is  destroyed,  and  when  a  larj 
ulcer  overlies  a  dense  fascia  or  bone,     AdViesiowi  lA  x 
base  to  this  prevent  cicatricial  covAtattvon.. 
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iges  of  Simple  Ulceration,  continued. 

Complicate  ON  s  ol  chronic  simple  ulcers. 

CEdema  of  the  parts  below,  from  the  pressure  of  cicatricial 
contraction  on  tlie  blood-  and  lymph- vessels. 

Periostitis  of  the  underlying   bone,  forming  a  large  peri- 
osteal node. 

Epithelioma  :    The  edges   become   thickened,  averted,  or 
warty — A  very  slow  growing  form  of  cancer,  which  may 
remain   for  years — Lymphatic  extension   is   very  slow, 
because  the  lynipii  channels  have  been  destroyed. 
Treatment  op  Chronic  Simple  Ulcers. 

Posture:  Rest  mth  elevation  of  the  foot. 

Pressure  :    Simple  or  elastic  bandages — Starch  bandages 
or  Unna's  paste  over  dressings— Strapping. 

Dressinos: 

When  the  surface  is  foul;    Charcoal  or  boracic  foment- 

For  mere  indolence:  Metal,  e.g.,  a  piece  of  pewter  cut 
to  the  size  and  shape  of  the  ulcer — Metallic  ointments, 
especially  zinc — Resins,  e.g.,  resin  ointment — Oxygen, 
applied  for  t  hour  daily. 

Method  :    If  ointments  are   used  they  should  be  spread 
on  lint  cut  to  the  shape  but  rather  smaller  than  the 
ulcer.     All  old  ointment  should  be  cleaned  off  daily 
with  oil. 
Operative  Treatment. 

Multiple  incisions  in  a  longitudinal  direction  to  relieve 
congestive  cedema. 

Undercutting  the  ulcer  edges  so  as  to  free  them  from 
deep  adhesions. 

Tying  prominent  varicose  veins  above  the  ulcer. 

Skin    grafting.      Most   useful   in   traumatic,    e.g.,   bum 

Amputatian:  For  old  ulcers  of  large  size  with  base  fixed 
to  the  periostenm — For  ulcers   encircling  more  than  ■ 
half  the  circumference  of  the  limb  and  prwlucing  great  I 
(Edema  of  the  parts  below — For  epithelioma, 
111.— STAGE  OF  REPAIR. 
Structure. 

The  floor  is  covered  with  small  round  cells  grouped  roi 

new  vascular  loops,  thus  forming  the  granulations. 
When  the  cavity  is  filled  with  granulations,  the  epider 
grows    over    them   from    the  edge,   and  so   covers 
surface. 
The   granulation    tbsue   becomes   converted    into   fibrougiH 

tissue,  the  deeper  layers  undergoing  this  change  first. 
The  contraction  of  this  fibrous  tissue  is  essential   to  1 
repair  of  all  large  or  deep  ulcers. 

( I )  It  draws  the  base  up  to  tlie  edges, 
(j)  It  draws  the  edges  together. 
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Surface  :   Covered  by  red  granulations. 
Edge  :   Shelves  gradually  into  the  ulcer  and  is  on  the  sa 
level  with  the  granulations.     Shows  a  white,  blue,  and   ' 
red  margin. 

White  margin  =  heaped-up  epidermis. 

Blue  KOne  =  granulations  seen  through  thin,  transparent 

Red  zone  =  granulations. 
BasB  is  free  from  the  underlying  tissues,  i.e.,  movable  O' 

Margins  are  free  from  inflammatiOD  or  congestion. 

TkEATHENT   OF   A    HEAUNG   SlMPLE   UlCEB. 

Protection  by  simple  dressing. 

Prevent   the   granulations    sprouting    up   above   the   skin 
margins  by  silver  nitrate. 

Trophic  or  Perlorating  Ulcer  of  the   Foot. 
CAUSES. 

Predisposing. — Diseases    of    the  cord,  e.g.,  tabes  or  syringo- 
myeUa ;    neuritis,   whether  diabetic,  syphilitic   or  alcoholic ; 
peripheral  nerve  lesions  causing  an.Tstliesia. 
Exciting. — Pressure  of  a  com  or  an  abrasion  which  is  unnoticed 
and  neglected  because  of  the  anesthesia. 
CHARACTERS.— The  orifice  is  on  the  sole  of  the  foot,  usually  under 
the  ball  of  the  great  toe.    The  margins  are  formed  by  heaped-up 
hard  epithelium. 

A  long  sinus  leads  into   the   deep   tissue  of  the  loot,  usually 

involving  carious  bones  and  disorganized  joints. 
It  may  have  acquired  a  second  opieuing  on  the  dorsum  of  the 

foot  (hence  the  term  perforating  ulcer). 
Probing  is  conspicuously  painless. 
TREATMENT. — Rest   in   bed.     Freely   opening   up   and   scraping 
out    the   unhealthy    tissues.     Cutting    away   all    the    exuberant 
epidermis.     Subsequent    protection    from    pressure    by    suitable 
padding. 

Amputation  may  be  necessitated  if  many  of  the  tarsal  bonea 
and  joints  are  diseased. 
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Chapter  IV. 
GANGRENE. 

Definition. — Death  of  the  tissues  en  masse. 

Usually  applied  when  the  whole  or  a  part  of  a  limb  or  viscus 
is  affected,  with  all  the  constituent  tissues. 

Signs. 

(i)  Cessation  of  Circulation:  Loss  of  pulse — Vessels  do  not 
empty  on  pressure.  (2)  Loss  of  Heat.  (3)  Loss  of 
Sensation.  (4)  Loss  of  Function.  (5)  Change  of 
Colour  :  Usually  dark. 
All  these  signs  may  be  present  and  yet  recovery  may  take  place 
under  the  following  conditions: — Small  area  affected — 
Absence  of  the  conditions  favourable  for  sepsis — Good  circula- 
tion in  the  neighbourhood. 
In  certain  conditions  the  above  signs  indicate  inevitable 
gangrene : — 

When  all  the  vessels  going  to  a  part  are  affected,  i.e., 
when    terminal    vessels    are    concerned,    e.g.,    terminal 
parts  of  a  limb  or  testis  with  rotated  cord. 
When   there    are    conditions    favourable    for    sepsis,    e.g., 
strangulated  gut. 
Further   signs    which    prove    that    death    has  occurred : — (6) 
Mummification  or  drying  of  the  tissues.     (7)  Decomposition 
of  the  tissues.      (8)  Line  of  Ulceration  between  the  dead 
and  living  tissues. 

Varieties. 

I. — DRY  GANGRENE.     Death  followed  by  mummification. 

(a)  Primarily    Dry.     Caused    by    blocking    of    the    arteries 

whilst  the  veins  remain  patent,  thus  draining  the  tissues 

of  fluid. 
(6)  Secondarily  Dry.     Caused  by  a  loss  of  fluids  from  the 

tissues  by  evaporation  in  a  case  of  moist  gangrene  which 

has  remained  aseptic. 
The  affected  parts  become  hard,  dry,  and  shrivelled. 
Liberated  haemoglobin  makes  the  tissues  black. 
Liberated  fat  causes  some  transparency  of  the  skin,  through 

which  the  deep  tissues  can  be  seen. 
Sepsis  is  either  absent,  or  unable  in  the  absence  of  moisture 

to  produce  decomposition. 
Terminates   by   an  ulcerating  line  of   demarcation  which 

separates  the  mass,  chiefly  at  the  expense  'of  the  dead 

tissues. 
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It  has  little  or  no  tendency  to  spread. 

If  extension  occurs  it  i3  due  to  the  original  cause  of  the    ] 

gangrene  acting  on  tissues  higlier  up. 
Hence  extension  is  rare,  and  when  it  occurs  i 

by  leaps,  not  a  gradual,  steady  process. 
Associated  with  very  slight  febrile  symptoms. 
Usnally  is  extremely  painiul. 

Rarely  causes  death ;    but  death   may  be  hastened  by  the  1 

pain  and  want  of  sleep. 

.—MOIST  GANGRENE.     Gangrene  ol  blood-fiUed  ti 

Veins   as   well   as   arteries   are   blocked, 

simultaneously  with  arterial  blocking. 

(a)     It  may  become  dry  (very  rarely)  if  asepsis  be  maintained'  I 

until  evaporation  can  take  place. 
{b)     It  usually  leads  to  rapid  piilre/aclioi 
maiority  of  cases 

Moist  gangrene  =  death  +  putrefaction. 
The  affected  parts  are  purple  and  swollen. 
Superficial  tissues  are  raised  in  blisters. 
Deep   tissues  become  emphysematous   from   the   ( 

decomposition. 
Adjacent  living  tissues  are  much  inflamed. 
Terminates  by  3  broad  zone  of  ulceration  wh'ch  s 

the  mass  at  the  expense  of  the  living  tissues. 
It  spreads  steadily  and  swiftly  by  infection  and  thrombosii 

of  adjacent  living  tissues. 
Associated  with  marked  toxemic  and  febrile  symptoms. 
Pain  is  great,  but  is  (lulled  by  the  toxemia. 
Causes  death  from  septica:mia  or  secondary  hemorrhage. 
Vbe  Tlaane  Cfaanses  that  follow  Gangrene, — These  consist  J 
in  a  reaction  between  the  dead  and  living  tissues. 
Three  factors  are  concerned. 

t.  The  living  tissues  actively  attack  the  dead  tissues. 

2.  The  dead  tissues  are  removed  partly  by   molecular  c 
partly  by  massive  necrosis. 

3.  Bacteria  in  the  dead  tissues  attack  and  destroy  some 
the  living  tissues. 

The  actual   result  will  depend   on   the  relation   between  these   1 

three  facVars,  and  the  dead  tissues   will  suffer  one  of  three   I 

fates. 

-ABSORPTION. 

This  really  means  their  disintegration  and  removal  by  molecular    | 

The  living  tissues  are  healthy  and  vascular. 
Sepsis  U  absent  or  insignilicant. 
The  amount  of  dead  tissue  is  small. 
The  living  tissue  produces  granulation  tissue. 
The  granulations  erode  and  digest  the  dead  tissui 
—SEPARATION  BY  SEPTIC  ULCER.A,TION. 
The  bulk  of  the  dead  tissue  is  large. 
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Tissue  Changes  that  follow  Gangrene,  continued. 
Or  the  vitality  and  circulation  in  the  living  tissues  weak. 
The  granulating  zone  cannot  penettate  far  from  its  own  base. 
It  merely  corrodes  the  adjacent  zone  of  dead  tissue  until  it 

completely  sef)arated. 
The  separated  clead  mass  drops  off  or  remains  as  a  sequeatrun 
.—SEPARATION    BY    SEPTIC    ULCERATION. 
The  dead  tissues  contain  virulent  bacteria. 
Acute  septic  inflammation  is  caused  in  the  living  tissues  thereby,  J 


;  undergoes  molecular  necrosis,   i.e., 


A  lone  of  living  t 

suppurates. 
Thus  the  line  of  separation  between  living  and  dead  tissue*  1 

forms  at  the  expense  of  the  living. 
The  final  demarcation  of   the  living  tissue    by  a  granulating  \ 

zone  is  distinctly  higher  up  than  that  of  the  original  gangrene. 
The  process  is  one  of  acute  suppiiration. 
VarJetien  of  Gangrene  in  relation  io  ita  canse. 

I.— S YMPTOM.\TIC.      Gangrene     caused    by    some    vascular    or 
constitutional  condition. 

(i)  Embolic.       (2)   Senile.         (3)   Thrombotic.       {\)   Diabetic. 
(S)    Raynaud's.       (6)    Ergot 
—TRAUMATIC. 
(i)  Direct:  when  an  injury  kills  the  part  injured. 
(2)  Indirect :  when  an  injury  kills  a  part  at   a  distance   from  J 
the  injury  by  damage  of  main  vessels. 
:.— THERMAL,     A  variety  of  direct  ti 

(I)  Burns.     (2)  Frost-bite. 
. — INFECTIVE.     Gangrene  resulting  Iroi 
(i)    Acute    inflammatory   gangrene. 
(3)  Cancrum  oris.     (4)  Carbuncle. 
Embolic  Gangrene- 

EMBOLUS  is  dislodged  from  diseased  cardiac  valves.     Or  front  a.  J 

dilated  left  ventricle.     Or  from  an  atheromatous  plate. 
PREDISPOSING  CONDITIONS  are 

Weak  circulation  |  ,    r,„po  nf  ondorarHitis 

Infective  organisms  in  embolus  j  "°^*  "  ^^- 

Diseased  vessels  with  collaterals  unable  to, dilate,  in  arterii 

sclerosis  and  atheroma. 

SITE  OF  IMPACTION  OF  THE  EMBOLUS.— At  the  bifurcati. 

of  vessels,  e.g.,  when  the   Popliteal  divides  into  ant.  and  pos 

tibials. — Femoral   divides    into    superficial    and    deep  —  Brachi^ 

divides  into  radial  and  ulnar. 

SPECIAL  FEATURES. 

Pain  :  Sudden,  severe,  and  lasting. 

Dry   Gangrene    appears   in   the   extremities,   e.g., 

especially  in  asthenic,  anemic  people — -Affects  only  1 
terminal  vessels  of  the  blocked  trunk^Its  extent  givaa  | 
indication  of  the  position  oi  block — Usually  limited  by  a  joif 


(zj    Necrosis    of   bon&   | 
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Moist  Gangrene  :  In  a  full-blooded  patient — Or  as  a  resnlt  of 

secondary  venoos  thrombosis. 
Drv  and  jMoist  Ganokene  is  common,   e.g.,  dry  gangrene  ol 

toes  with  moist  gangrene  spreading  up  the  calf. 

Senile  Gangrene. 

PREDISPOSING   CONDITIONS.— Calcareous  arteries  whose   col- 
laterals   cannot    dilate — Weak    circulation  —  Anemia    or    some 
constitutional  disease,  e.g.,  nephritis. 
EXCITING  CAUSE,— Thrombosis  in  the  arteries,  o!ten  determinai 

by  some  injury  or  inflammation,  or  cold. 
SYMPTOMS. 

Premonitory  :   Cold  feet,  numbness,  and  cramps. 

Dry  gangrene  beginning  in  one  toe.  usually  the  great  toe. 

With  or  without  inflammation  at  its  origin. 

The  gangrene  has  all  the  signs  of  the  dry  variety  (vide  supra). 

Intense  pain  throughout. 

TbromfaoUc  Gangrene  apart  from  ti 

Occurs  after  typhoid  and  other  long  c. 

It  is  usually  in  the  leg,  affecting  the  femoral. 

Dry  gangrene  follows  simple  arterial  thrombosis  usually. 
Diabetic  Gangrene.— There  are  tliree  d  istinct  factors  in  its  caus 

1 .  A  Blood  Condition  favourable  to  septic  processes. 

2.  An  OBLlTEBAriNG  ARTERITIS,  especially  in  the  tibials. 
J.  Neuritis,  with  some  posterior  sclerosis  of  the  cord. 

MOIST  GANGRENE  in  its  worst  form  is  the  common  type. 

Elderly    patients — Chronic    diabetes — Begins  as  a  whitlow  or 
suppurating  com — Rapidly  spreads  and  is  very  fatal — Is  very 
likely  to  give  rise  to  diabetic  coma. 
DRY    GANGRENE    usually    results    from    arterial    sclerosis    and 
neuritis — It  Ls  much  less  painful  than  other  forms  of  dry  gangrene 
— When  neuritis  is  a  chief  cause  it  may  be  quite  anaesthetic. 
Raynatid'a  Dlaeaae. 

Young  patients — Generally  women. 

Associated  with  angioneurotic   cedema,  paroxysmal   hemoglo- 
binuria, and  other  neuroses. 
AHects   fingers,    toes,    ears,    or    nose,    in    superficial    patches, 

symmetrically  on  both  sides  of  the  body. 
Of  slow  development,  producing  anemia,   c 

a  superficial  slough. 
Very  painful. 

Treat  by  galvanism  or  faradism. 
Direct  Tranmatlc  Gangrene. 

The  parts  which  die  are  at  the  seat  of  injury. 

The  gangrene  is  caused  by  a  lesion  of  the  blood-vessels  locally, 

thrombosis,  obliteration  by  pressure  or  rupture. 
Trophic  disturbances  and  sepsis  may  take  a  large  part  ii 


22  GANGRENE 


Direct  Traumatic  Gangrene,  continued. 

I.— CRUSHED  LIMBS.     [See  "  Contused  Wounds.") 

II.— SPLINT  PRESSURE:  Too  tight  bandaging  or  Ul-fitting  or 
ill-padded  splint — Usually  over  a  bony  prominence — Caused  by 
a  pressure-obliteration  of  vessels — Affects  the  superficial  tissues 
over  a  bone. 

III. — BED-SORES  occur  over  bony  points  on  which  a  bedridden 
patient  lies — Any  prominent  vertebral  spine — Sacrum  or  posterior 
iUac  spines — Trochanters — Heels. 

Especially  in  condition  of  Emaciation — DebiUty  of  fevers,  e.g., 

enteric — Any  spinal  cord  lesion,  especially  traumatic  paraplegia. 
Trophic  Disturbance  is  the  most  important  factor  in  spinal 

cases.     The  sores  are  then  apt  to  be  acute  in  their  origin  and 

progress. 
Septic  Discharges — e.g.,  urine  and  faeces — also  often  play  an 

important  part  in  the  causation. 
Condition. — Superficial  skin  slough,  limited  to  points  of  pressure 

in  most  cases — Deep  spreading  sloughing  in  acute  cases  with 

spinal  cord  lesions. 
Prevention. — Careful    nursing,    i.e..    Smooth    clean    sheets — 

Constant  cleansing  from  urine  or  faeces — Keeping  the  back  as 

dry  as  possible    (washing  with  spirit  after  soap  and  water, 

dusting    with   boracic    powder)  —  Use    of   water  bed  or  air 

cushions  to  prevent  localized  pressure  on  the  prominent  bony 

points. 
Treatment. — General  cleanliness. 

Stimulating  ointments,  e.g.,  resin  or  Friar's  balsam. 

IV.— ACTION  OF  CORROSIVE  CHEMICALS. 

Strong  acids,  e.g.,  sulphuric  or  nitric  acids — Strong  alkalies, 
e.g.,  potash,  carboUc  acid. 
Course,  varieties,  and  treatment  are  the  same  as  in  burns ;  but 
with  acids  and  alkalies  neutralization  should  be  attempted  if 
the  injury  is  quite  recent,  so  as  to  stop  the  corrosive  action 
spreading. 

Indirect  Trattmailc  Gangrene. — Caused  by  an  injury  obstructing 
the  vessels.  The  parts  that  die  are  at  a  distance  from  the 
injury. 

I.— LIGATURE   OR  THROMBOSIS   OF   MAIN  ARTERY  when 
the  circulation  is   too  weak  or  the  vessels  too  diseased  to  carry 
on  the  collateral  circulation. 
Similar  to  embolic  gangrene. 

II.— OBSTRUCTION  OF  BOTH  THE  MAIN  ARTERY  AND 
VEIN. — By  ligature  or  injury — By  tight  bandaging — By  strangu- 
lation of  an  internal  organ — Primary  rupture  of  an  artery  and 
secondary  pressure  on  veins. 

Moist  gangrene  occurs  up  to  the  site  of  obstruction. 

Infective  Gangrene. — Caused  by  the  direct  toxic  effect  of  micro- 
organisms. 


INFECTIVE    QANGRENE 

-LOCALIZED  GANGRENE.     tJsually  staphylococcal. 

Here  a  dense   condition    of    the    tissues,   e.g.,   dense  bone 
sabcutaneous   feiscia,  determines   the   gangrene   because  ths 
vessels    become    strangulated    by    infla minatory    exudation 
in  an  unyielding  matrix. 

1.  Necrosis  of  Bone  [vide  infra). 

2.  Carbuncle  oh  Boil  of  the  Skin  {vids  infra). 
.—SPREADING  GANGRENE. 

1.  Cancrum  Oris  and  Noma. — One  attacks  the  mouth,  the  other 
the  genitals— ^Afiects  weakly  children  after  exanthemata 
^-Chiefly  streptococcal — Slough  begins  on  the  mucous 
membrane,  and  spreads  right  through  to  the  skin — Destroys 
the  whole  cheek  down  to  the  bone. 

Produces  :   saprsemia,  septicemia,  or  septic  pneumo 
TREATMENr.— Cut  away  all  the  affected  parts. 
Rub  pure  carbolic  or  nitric  acid  into  raw  surfaces. 
Antistreptococcal  serum. 
Subsequent  plastic  operation. 
1,  Acute  Spreading  Gancrene.  or  MaUgnant  cedema,  or  Acut^' 
emphysematous   gangrene,  or   Acute   traumatic  gangrene. 
Predisposing  causes  :   Chronic  alcoholism — Diabetes. 
Exciting  cause  :    Large    lacerated   wound  with  much  dirt' 

contamination,  or  virulent  infection  ot  a  small  wound. 
Orgamsms.     (a)  Bacillus  of  malignant  cedema. 
(6)  Bacillus  aerogenes  capsulatus. 
(c)  Bacillus  (Edematis  aerobius. 
Usually  mixed  with  other  bacteria. 
{a)  and  (6)  are  anaerobic  ;   (c)  is  aerobic. 
All  have  intense  peptoniiing  action  and  produce  j 
by   their  growth.      They  are   commonly   found 
garden  soil. 
Signs. — Occur  within  34  hours  of  infection. 

Rapidly  spreading  acute  cellnlitia — Parts  become  dark 

coloured  —  Surgical   emphysema   is   well   marked — 

Sloughing  only  occurs  if  the  patient  lives  long  enough. 

Symptoms. — Acute    aeptlciemia — High  temperature,    later 

becoming  subnormal — Delirium  succeeded  by  coma. 
Treatment. — Immediate  high  amputation. 
Treattnent  of  Gangrene. 

"  —BENDER  THE  PARTS  AS  ASEPTIC  as  possible. 

Spirit  and  biniodide  of  mercury   1-500  are  specially  valuable, 
because  the  spirit  drys  and  hardens  the  skin. 
. — KEEP  THE  PARTS  DRY  and  encourage  evaporation. 
This  maintains  a  dry  type  of  gangrene,  or 
Converts  a  moist  into  a  dry  gangrene. 
Dry  sterilized  dressings  applied  with  all  aseptic  care. 
Hot  Fomentations  should  be  used  with  great  caution  ;  ' 

Never  in  cases  of  dry  or  aseptic  gangrene. 
But  only  when  sepsis  is  obviously  present  in  moist  gangrene. 
A  fomentation  is  the  surest  way  of  converting  a  dry  aseptic 
into  a  moist  septic  gangrene. 
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Treatment  of  Gangrene,  coHiiuned. 

HI.— ELEVATION  OF  THE  PARTS,  KEEPING  THEM 
To  encourage  the  circulation. 
To   empty   the   veins,   and    thus    prev 

gangrene. 
To  prevent  the  spread  of  the  gangrene   in  cases  where    the 
collateral  circulation  is  very  feeble. 
IV.— AMPUTATION.— In  all  cases  except,  perhaps. 

(o)  Senile  gangrene  with  marked   calcareous  arteries  and 
feeble  general  condition  or  albuminuria. 

(b)  Diabetic  gangrene  with   marked   acetonuria   (acidosis). 

or  commencing  coma, 

(c)  Acute  infective  gangrene  which  has  involved  the 

or  in  which  septiccemia  has  already  developed. 
When  and  where  to  Amputate  must  be  determined  by 
[fl]  The  nature  of  the  gangrene,  dry  or  moist. 
(&]  The  presence  and  virulence  of  septic  processes. 
[c]  The  condition  of  the  main  blood-vessels. 
\d)  The  general  condition  of  the  patient. 
When  to  Amputate  (i.e.,  at  what  period)  ? 

In  dry  gangrene:   Directly  a  definite   line   of  demarcation 

appears,    or    directly  Oie   final    death,    of    the    part    is 

inevitable — When  pain  and  exhaustion  are  intolerable. 
In  moist  gangrene :    Directly  active  septic  processes  or  a 

line  of  ulceration  are  evident. 
Where  to  Amputate  ? 

With  diseased  vessels :    High  amputation,  e.g.,  lower  third 

of  thigh  for  senile  gangrene  of  toes. 
With  active  sepsis  but  healthy  vessels:  .imputation  well 

above  the  inflamed  area,  e.g.,  middle  of  calf  for  gangrene 

of  foot. 
With  healthy  vessels  and  no  sepsis:   Amputation  through 

the  line  of  demarcation,  or  just  above  it. 

FROST-BITES    AND    BURNS. 
Froat-Bjtes. 

CAUSES,   (i)  Direct  effect  of  cold  on  exposed  parts;    (2)  Pressureof 

inflammatory  exudation  caused  by  too  rapid  thawing. 
CHARACTERS. 

(a)  Superficial  Dry  Gangrene  of  nose,  ears,  fingers,  or  toes — 
The  slough  which  separates  is  superficial — The  process  ia 
painless — It  occurs  as  the  direct  effect  of  the  cold. 
(6)  Moist  Gangrene  of  an  inflammatory  character  from  too 
rapid  thawing — Is  extremely  painful — Often  ends  in  super- 
ficial ulceration  rather  than  actual  gangrene. 
TREATMENT.— Very  gentle  gradual  thawing— Rubbing  with  snow- 
water^ Elevation  of  part  with  gentle  bandaging  to  prevent  con- 
gestion—Keep part   aseptic,  dry,  and   elevated   when   gangrene 

Bams  and  Scalds. — Protluce  inflammation,  ulceration,  or  gangrene. 


BURXS    AND     SCALDS 


DEGREES  OF  INJURY  produced  by  burns  or  scalds. 

1ST  Degree. — Erythema — Local  congestion  of  the  skin.  Only  ] 
dangerous  if  extensive,  and  then  shock  and  widespread  I 
superficial  vasomotor  paralysis  may  cause  death. 

2ND  Degree. — Vesication — Epidermis   is   raised    in   blisters- 
Danger  to  life  is  the  same  as  in  ist  degree. 

3BD  Decree. — Destruction  of  epidermis — Raw  dermis  with  1 
naked  nerve  papilke  is  exposed — The  most  painful  form  o(  | 
bum.     Healing  is  rapid,  regeneration  complete — No  c 

4TH  Decree.— Destruction  of  the  dermis— The  nerve  terminal  1 
are  destroyed — All  true  skin  structures  are  lost  in  affected 
area.     Healing  involves   great   and  deforming  contraction — 
Scar  formed  is  merely  fibrous  tissue  covered  by  epidermis, 
and  contains  no  proper  sJdn  elements,  hence  is  devoid  of  hair, 
sweat  and  sebaceous  glands,  and  but  few  nerves,  lymphatics, 
or  blood -vessels. 
5IH  Decree. — Destruction  below  the  layer  of  deep  fascia — 
Muscles   are   injured   or   destroyed — Deep   muscular   fitaosis  J 
results  from  healing. 
6th  Decree. — Charring  to  the  bone  or  total  gangr 

The  last  three  degrees  involve  all  the  dangers  of  inflammatory  j 
fever  and  septic  absorption. 
STAGES    IN    THE    COURSE    OF    A    BURN. 

:sT  Stage.     Shock. — At   the   time   of   injury  :    Severe   (a)  h 
proportion  to  the  extent  of  the  surface;    (6)  In  children;   1 
{c)  In  bums  of  trunk,  especially  abdomen.  I 

When  the  shock  is  fatal,  the  internal  organs,  and  especially 
tlie  portal  system,  are  found  engorged,  as  though  from  v 
motor  paralysis. 
2ND  Stage.     Inflammation. — During  the  separation  of   dead 
tissues.     Lasts  one  or  two  weeks,  in  proportion  to  the  depth, 
extent,  and  septic  infection  of  the  burn.     Any  variety  of 
septic  complication  may  ensue — Castro -intestinal  inflamma- 
tion, ulceration  may  result  from  septic  absorption — Duodenal 
ulcer  in  an  acute  form  may  cause  death  from  perforatioi 
bleeding. 

3BD  Stage.  Healinu. — From  time  of  separation  of  dead 
tissnes  until  recovery — Will  vary  according  to  the  degree- 
In  first  3  degrees  merely  involves  vascular  changes  or  regenera- 
tion of  epidermis  from  dermis — In  4th  and  5th  degrees  will  | 
involve  the  cicatriiation  and  contraction  of  an  ulcer — In  6th 
degree  it  will  be  similar  to  the  changes  which  follow  n 
gangrene. 
CAUSES    OF    DEATH.  — Shock  — Gastro-intestinal     inflammation 

and  ulceration — Septic  absorption. 
TREATMENT. 

In  First  Degree. — Dust  with  boracic  acid,  and  cover  from  the 

—Render    aseptic    (under    amsthetic    if  J 


•26  GANGRENE 


Burns  and  Scalds,  continued. 

Dress  with  oiled  lint,  carron  and  eucalyptus  oil  (lo  to  i),  or 

picric  acid. 
Graft  skin  if  the  wound  is  large,  and  if  the  whole  thickness 

of  skin  is  gone. 
Amputate  only  if  a  limb    is  clearly  rendered  useless,  or 

if  severe  sepsis  occurs. 

SKIN-GRAFTING. 

Uses. — (i)  To  facilitate  healing  of  any  large  superficial  wound  when 
much  skin,  is  destroyed,  or  (2)  Any  large  ulcer  with  great  loss 
of  skin  ;  (3)  When  as  the  result  of  a  burn  of  the  4th  or  worse 
degree  a  wound  is  left  which  can  only  heal  by  great  contraction. 

Methods. 

1.  REVERDIN'S. — Minute  fragments  of  epidermis  only.     Hardly 

ever  used  now. 

2.  THIERSCH'S. — Large  pieces  of  epidermis  with  some  dermis. 

Is  used  when  large  areas  have  to  be  covered,  e.g.,  after  amputa- 
tion of  the  breast,  in  closing  a  large  burn. 
Preparation  of  the  Wound  : — It  must  have  no  active  sepsis 
or  irritating  discharges — It  must  be  recent  and  vascular — 
Exuberant  granulations  must   be   scraped  away,  but  small 
recent  vascular  granulations  may  be  left — Bleeding  must  be 
stopped  by  gauze  pressure  over  protective  while  grafts  are  cut. 
Preparation  of  Grafts  : — Skin  must  be  rendered  aseptic — 
Cut  grafts  with  flat,  sharp  razor — Hold  skin  flat  and  tense 
with  strips  of  wood — Keep  razor  surface  wet  with  water  all 
the  time — Cut  the  grafts  as  large  as  possible — Best  taken 
from  the  thigh. 
The  cut  should  be  down  into  the  fibrous  vascular  layer  of 

the  dermis,  but  not  through  it. 
The  graft  beds  are  dressed  with  simple  ointment,  and  heal 
quickly,  because  the  deep  layers  of  skin  regenerate  those 
taken  away. 
Laying  the  Grafts  : — Grafts    have    been    placed    in    warm 
saline   fluid — Laid   on    the   wound   absolutely   flat — Wound 
surface   should   be   completely   covered — Dressed   over   per- 
forated tin  foil — Or  left  with  no  dressing  in  actual  contact — 
Change  the  dressing  about  every  three  days — Use  no  chemical 
antiseptics  throughout. 

3.  WOLFE'S. — Whole    thickness   of   the  skin.     In   covering  small 

wounds,  e.g.,  eyelids,  or  any  part  of  the  face,  e.g.,  after  the 
removal  of  rodent  ulcers. 
Thin,  hairless  skin  should    be  chosen,  e.g.,  prepuce — parts  of 

the  outside  of  the  arm. 
The  graft  is  cut  a  little  larger  than  required — Is  sewn  accurately 

to  the  edges  of  the  gap — Firm  pressure  is  needful  afterwards. 
This  method  is  now  frequently  used  for  the  same  class  of  case 

as  Thiersch's  grafts,  and  in  much  the  same  way,  except  that 

the  grafts  consist  of  the  whole  skin  thickness  from  which  the 

subcutaneous  fat  has  been  cut  off. 


Chapter  V. 
ACUTE    SURGICAL    INFECTIONS. 


CELLULITIS. 

Definition. — Septic  inflammation  of  5u1h;ii 


an  J  fascial  o 


aus  membrane— 

openings. 

s)   (slight  cases). 

lalignant  osdema    I 


CanseB. 

Injary,  or  wound,  or  abrasion  of  skin,  or 

especially  deep  wounds  with  small  exti 
Bacteria  :    Staphylococci,  (albus  and  i 

streptococci  (severe  ca^es},  or  bacillus 

(emphysematous  gangrene). 
Predisposing   Causes  ;     albuminuria,   diabetes,   debility. 

Incubation  Period  of  about  two  or  three  days,  during  which 

there  is  some  general  malaise. 
Ohset  :    Usually  with  a  sharp  rise  of  temperature  and  rigor — 

Rarely   a   subnormal   temperature   occurs,   and   this   in   tlie 

CoNsTlTUTloN.\LLV  :  All  symptoms  of  (ever,  with  great  paiB' 
and  sleeplessness — DeUriura  in  very  bad  cases.  There  may  be^ 
large  subcutaneous  abscesses  (staphylococcus),  or  a  spreadinffi 
sloughing  of  the  cellular  tissue  (streptococcus).  The  teadenojr' 
is  to  spread  up  the  limb  along  the  lines  of  the  fascial  pi; 
much  more  quickly  than  to  burst  through  the  skin. 

I.ocALT,v  all  the  signs  of  inflammation  occur  :  Tenderness, 
redness,  brawny  induration  and  cedema — Intense  throbbing 
pain — The  outline  and  margin  are  very  indefinite  and  ill- 
defined. 

Complications. — Some  form  of  serositis  by  extension,  e.g.. 
Meningitis  from  disease  in  the  scalp  or  orbit — Pericarditis, 
Pleurisy,  Mediaatinitis,  from  cellulitis  of  the  neck — Peritonitis 
from  pelvic  cellulitis — Septicemia  or  Pyemia  from  general 
infection. 
I  Vreataient. 

Multiple  Incisions  down  t 

Hot  Fomentations  or  imm 

Bier's  Passive  Hyper.imia 

Antistbei 


J 
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Special  FormB. 

SCALP. — The  affected  parts  are  bounded  by  the  occipito-frontalis 
aponeurosis,  i.e.,  by  the  superciliary  ridgea  in  front,  superior 
curved  lines  of  the  occiput  behind,  the  temporal  ridges  at   the 

The  whole  scalp  over  this  area  may  become  lifted  np  by  a  bag 
of  pus.     Menincctis  or  necrosis  of  the  skull  may  follow. 
ORBIT. — Caused  by  penetrating  wounds  or  extension  from  boils  on 
the  eyelids. 

Rapid  Coitrsk. — Very  great  pain,  with  hi^  temperature  and 

delirium.     The  eyeball  is  pushed  forwards  and  vision  lost. 
CoMPLiCATCONS. — Meuiugitis,  septic  thrombosis  of  the  cavernous 
sinus,  suppurative  panophthalmitis,  optic  neuritis,  destruction 
of  the  ocular  muscles  and  retraction  of  eyelids. 
Treatment. — Free   incisions   and   fomentations.     The   eyeball 
must  be  sacrificed  by  incision  or  excision  in  severe  cases  or 
where  panophthalmitis  supervenes. 
CERVICAL    OR    SUBMAXILLARY   CELLULITIS    (LUDWIG'S 
ANGINA). — Affects   the   deep  cervical  fascia,   usually   beginning 
in  the   submaxillary  region   and    spreading   rapidly   downwards 
and  inwards. 

Caused  bv  an  intrabuccal   or  pharyngeal  infection,  usually  in 

old  and  debilitated  people. 
Rapid  Sloughing  and  suppuration  occur  in  the  plane  of  the 
deep  fascia,  at  the  root  of  the  tongue,  and  spreading  down 
the  pretracheal  fascia  to  the  superior  mediastinum  and 
pericardium,  or  down  the  prevertebral  fascia  to  the  posterior 
mediastinum  and  pleura. 
Complications. — CEdema    glottidis — Sublingual  abscess — Sup- 

p urati ve  mediastinitis — Pericarditis — Empyema. 
Treatment. — Free  incisions,  especially  in  the  mid  line  above 
the  hyoid  bone — Tracheotomy  for  cedema  glottidis. 
CELLULITIS    OF   THE    DIGITS— WHITLOW.      (This    may    be 
less  or  more  than  a  mere  cellulitis,  but  in  the  main  it  is  this, 
and  therefore  it  is  most  conveniently  described  here). 

Causes. — Small  septic  wounds   of  the  fingers   or   toes,   often 

under  the  nail. 
Varieties  : — 

I.  Subcuticular.  Between  the  epidermis  and  dermis.  A 
purulent  bitter  is  formed. 
Subcutaneous.  Rapidly  apreartng  cellulitis,  which 
extends  into  the  palm  and  on  the  back  of  the  hand, 
and  thence  to  the  arm  and  axilla. 
Thecal.  A  purulent  synovitis  of  the  flexor  sheaths. 
Spreads  rapidly  up  these.  In  the  case  of  the  little 
finger  and  thumb  the  sheath  is  continued  into  Uie 
palm.  In  the  three  middle  fingers  it  stops  short  at 
tlie  head  of  the  metacarpals.  It  is  almost  always 
combined  with  cellulitis,  so  that  it  is  seldom  possible 
to   distinguish   it   from   the   latter.     It   often   causes 


sloughing  of  the  teodons,  and  almost  always  leads 
adhesions  of  the  tendons  on  recovery. 
.  SuHPERiosTEAi.. — A  periostitis   of  one  or  more  of   t 
phalanges,   nsually   the   terminal,    infected    from   the 
nail  matrix.     It  causes  a  more  limited  infiamraatory 
swelling  than  the  other  varieties,  and  often  results  in 
necrosis  of  the  phalanx. 
Treatment. — Incisions  and  fomentations. 

Bier's  hyperasmia  has  given  the  best  results.  When  it  is 
employed  :  (i)  The  incisions  need  not  be  so  many  or  so 
free  ;  (2)  Drainage  need  not  be  used  ;  (3)  Recovery  is 
much  more  rapid  ;  (4)  Sloughing  is  usually  prevented  ; 
(;)  Adhesions  are  prevented. 
PELVIC  CELLULITIS. 

Causes. — Septic  conditions  of  the  uterus,  lacerated  cervix, 
punctured  wounds  of  the  rectum,  diseases  of  the  bladder  and 
prostate. 
Signs. — Constitutional  signs  are  severe.  The  uterus  is  pushed 
to  one  side,  and  a  phlegmon  arises  on  one  side  of  the  pelvis 
and  spreads  up  the  round  ligament  or  cord  to  the  inguinal 
region.     An  abscess  forms   either  in  the  pelvis  or  inguinal 

DtAGKOSis. — An  inguinal  abscess  of  this  kind  has  to  be  dis- 
tinguished from,  (i)  Bubo,  or  other  lymphatic  swellings; 
li)  Inflamed  hernia  1    (3)  Psoas  abscess  ;    (4)  Appendicitis. 

CoMPLTCATioNs. — .\bscess  may  burst  into  vagina,  rectum, 
bladder,  or  intestine. 

Tre.»lTMEnt. — Hot  douches  and  fomentations.  Open  through 
the  vagina  or  the  inguinal  region. 

ERYSIPELAS. 

se ;  consisting  in  an  infective 

Causes. 

Predisposing:     (1)  A   wound   or  abrasion;     (i]  Constitutional 

debility  ;    (3)  Bad  hygiene. 
Exciting:    Streptococcus  erysipelatis,  which  is  indistinguishable 
from  the  S.  pyogenes. 
Pathology. — The  lymphatics  of  the  skin  in  the  margin  are  crowded 
with  chains  of  streptococci.     In  ttie  regions   where   the  disease 
has  come  and  gone  there  is  marked  leucocytosis  but  no  cocci. 
Symptoma. — Malaise  with  a  rigor  and  headache. 

RASH  appears  within  twenty-four  hours.  It  appears  first  round 
the  wound,  which  breaks  open.  It  is  of  a  vivid  red  colour,  which 
fades  on  pressure.  Pain  and  swelling  are  not  much  marked. 
The  eyelids  and  scrotum  when  affected  become  very  (edematous. 
Vesicles  and  buUec  form  superficially,  and  a  fine  desquamation 
occurs,  with  some  staining  of  the  skin  as  the  rash.  ^aAts  -i-jia.-^  . 
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Erysipelas  : — Symptoms,  continued. 

THE  MARGIN  is  well  marked,  rather  gyrate,  slightly  swollen, 
rapidly  advancing. 

Sloughing  of  .the  skin  rarely  occurs,  and  then  usually  in 
cases  of  scrotal  affection. 

LYMPHATIC  GLANDS  in  the  neighbourhood  are  enlarged  and 
tender. 

EXTENSION  may  occur  by  the  lymphatics  or  veins  to  the  deep 
structures,  or  pyaemia  may  be  set  up. 

CONSTITUTIONALLY.  Patient  is  very  ill,  with  high  temperature 
— 1 02  °- 1 04°.  Delirium  is  frequent,  especially  when  the  scalp 
is  arfifected.     Vomiting  is  common. 

COURSE.     Tends  to  spontaneous  recovery  in  one  to  three  weeks. 

Varieties. 

FACIAL  ERYSIPELAS  is  often  apparently  idiopathic  and  recurrent. 
It  is  accompanied  by  great  oedema.  It  is  liable  to  be  complicated 
by  meningitis. 

FAUCIAL  ERYSIPELAS.  Spreads  from  the  exterior  to  the 
pharynx.  Causes  great  swelhng  of  the  parts,  with  a  tendency  to 
oedema  glottidis.  Sloughing  or  ulceration  may  follow.  Massive 
enlargement  of  the  glands  at  the  angle  of  the  jaw. 

SCROTAL  ERYSIPELAS.  Causes  great  oedema,  and  in  children 
a  tendency  to  sloughing. 

CELLULO-CUTANEOUS  ERYSIPELAS  partakes  of  the  character 
of  both  cellulitis  and  erysipelas,  affecting  the  skin  and  sub- 
cutaneous tissue.  The  margin  is  less  sharply  defined ;  the 
tendency  to  general  septic  infection  and  sloughing  of  the 
skin   is   greater   than   in   either   of   the   simpler   diseases. 

Diagnosis. 

THE  EXANTHEMATA,  especially  scarlet  fever.  In  these  the 
rash  appears  at  the  same  time  in  different  parts  of  the  body. 
The  rash  has  specific  characters,  and  there  are  other  sjrmptoms, 
e.g.,  coryza  or  tonsilUtis. 

CELLULITIS. — There  is  more  swelling  and  oedema,  and  the  margin 
is  not  well  defined. 

DIFFUSE  ERYTHEMA  NODOSUM.— Occurs  generally  on  the 
legs,  with  few  or  slight  febrile  symptoms.  Isolated  and  ill-defined 
nodules  are  its  chief  feature. 

ERYTHEMA  SOLARE  (sun-burn)  is  limited  to  the  parts  exposed  ; 
it  does  not  spread,  and  there  is  but  Uttle  fever. 

ACUTE  ECZEMA. — There  is  a  copious  exudation,  and  little 
tendency  to  pass  away. 

Effect:  on  other  Lesions. — Chronic  ulcers,  simple,  tuberculous,  or 
specific,  may  rapidly  heal.  Sarcomata  have  disappeared  after 
erysipelas,  giving  the  basis  for  Coley's  treatment  of  the 
former. 


ERYSIPELAS 

f  Treatment. 

Strict  Isolation,  especially  from  surgical  patients. 
Fomentations   and    dressings   to  relieve   pain   and   limit   thci'B 

diffusion  of  the  vims. 
Painting  with.  40  per  cent  aqueous  solution  of  Ichthvol  a 

scari&cation. 
Painting  the  healthy  skin  beyond  the  rash  with  irritants,  1 

Iodine  or  Silver  Nitrate,  or  by  scarificatiou  to  produce  I 

leucocytosis.  J 

Antistreptococcos    Sehum,   20-30  CO.,   given  snbcutaneously  1 

twice  a  day  in  bad  cases. 

SEPTIC    INFECTION. 
'    CauBation.— An  infection  by  the  ordinary  pyogenic  bactMia,  which 
e  derived  from  the  skin   or  mucous  membrane  of  the  patient, 
■  by  contact  with  infected  materials  or  instrur 
Local  Signs.— The  wound  becomes  inflamed,  i.e.,  painful,  with  red 
and  swollen  edges.     Cellulitis  may  spread  to  neighbouring  stmc-  1 
tures.      When  a  stitch  is  the  infective  agent,  the  signs  may  l»  '] 
later  and  less  manifest,  and  appear  round  the  stitchhole. 
Local  Treatment, — Removal    of    stitches,  with  hot  fomentations. 
Drainage    or    packing    with    iodoform.      Daily    irrigation    wtttn 
peroxide  solutions. 
Constitntlonal   Signs   ol   Inlection.— These  may   be  of  five 
different  grades,  according   to   the  amount  and  character  of  the 
toxic    agent:      (i)  Septic     Traumatic     Fever;      (2)  Hectic; 
{3)  Safr>cmia  ;    (4)  Septicaemia  ;    (5)  Pv^MlA. 
k  Septic  Traumatic   Fever    is   the    fever    which    accompanies   an 
ordinary  septic  wound.      It  is   most  marked  when  the  wound  is 
closed.     The  temperature  rises  to   ioi°-id3°,  often  with  a  rigor. 
It  falls   rapidly  when   the   wound   is   opened,  and   is   at  an  end 
when  the  layer  of  granulations  prevent  further  absorptkm. 
P  Beetle  Fever  is  caused   by  the  Constant  Absorption   of  Small 
Doses  of  Toxins.     Usually   the  temperature   rises   to  gg'-ioi" 
every  evening.     It  accompanies  chronic   suppuration,   especially 
of  septic  tuberculous  foci. 
t'Sapraemla  "s  caused  by  the  absorption  of  a  Large  Dose  of  Toxin. 
A  iarge  or  virulent  infective  focus  exists  (e.g..  a  septic  placental 
remnant   in   utero,   or   a   locaUied   appendicitis),   and   from  this 
toxins  (but  not  bacteria)  enter  the  circulation. 
SYMPTOMS. 

A  Rigor,  with  rapid  rise  of  temperature  to  about  104°, 
first  symptom.     In  the  worst  cases  the  tempcratui 
subnorroal. 
Vomiting   and    Diarrhcea,    delirium    or   coma,    dyspntea, 
albuminuria,  may  occur,  according  to  the  organs  which  react 
most  to  the  toxins. 
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Sapraemia,  continued. 

The  Usual  Signs  of  Severe  Fever — dry  tongue,  quick  pulse, 

scanty  urine,  and  headache — are  the  rule. 
All  the  symptoms  subside  rapidly  when  the  infective  focus  is 

freely  opened  and  cleared  out. 
Treatment  must  be  directed  to  the  cause.     Also  hypodermic, 

venous,  or  rectal  saline  transfusions  are  of  the  utmost  value 

in  diluting  and  excreting  the  toxines. 

Septlcasmla    is   caused   by    the    absorption    and   development   of 

bacteria  in  the  blood  of  the  patient. 

BACTERIOLOGY. 

Streptococcus  pyogenes  is  the  cause  in  more  than  half  the 
cases,  and  nearly  all  cases  of  puerperal  origin,  and  most  of 
those  of  ulcerative  endocarditis. 
Pneumococcus  and  Staphylococcus  are  next  in  frequency. 
Bacillus  coliy  B.  oedematis  maligni,  and  Gonococcus  are  rarer 
causative  agents. 

PREDISPOSING  CAUSES. 

Special  virulence  of  the  bacteria,  e.g.,  in  small  post-mortem 
wounds — Special  debility  of  the  patient — Large  lacerated 
wound  areas. 

SYMPTOMS. 

Local  Inflammatory  signs  may  be  of  any  degree. 
Temperature  rises  to   i04°-i05°  with  a  rigor,  and  remains 

fairly  high  without  marked  intermissions.     The  temperature 

becomes  subnormal,  whilst  the  pulse  rises  in  fatal  cases. 
The  symptoms  are  the  same  as  those  of  sapraemia,  but  of  a 

further  intensity. 
Blood-stained    diarrhoea,    blood    and    albumen    in    the    urine, 

petechias  in  the  skin,  and  rapid  coma  are  all  very  significant. 

COURSE. — It  is  usually  fatal  in  five  to  seven  days. 

POST-MORTEM  SIGNS. 

These  are  mostly  due  to  early  decomposition  and  to  H-^molysis, 
i.e.,  solution  of  the  red  corpuscles.  Coagulation  and  rigor 
mortis  are  ill  marked.  The  blood  serum  is  lakey.  The  intima 
of  the  vessels  and  heart  are  blood-stained.  The  serous 
cavities  contain  blood-stained  exudation.  The  viscera, 
especially  the  spleen  and  lungs,  are  soft,  pulpy,  and  congested, 
and  their  epithelium  has  undergone  Cloudy  Swelling. 

Similar  phenomena  are  seen  after  death  from  all  acute  infectious 
diseases,  also  in  saprajmia,  pyaemia. 

DIAGNOSIS. 

In  Sapraemia  and  Septic  Traumatic  Fever  there  are  three 
points  to  help  in  the  distinction  :  (i)  The  presence  of  an 
inflamed  wound  or  local  infective  focus,  in  which  the  local 
signs  are  in  proportion  to  the  constitutional ;  (2)  The  rapid 
amelioration  of  symptoms  on  freely  opening  the  infective 
focus  ;  (3)  The  fact  that  repeated  blood  examinations  gives 
a  negative  bacterial  result. 


DIAGNOSIS    OP    SEPTICEMIA 

Hyper-acute  Exanthemata,  in  which  the  patient  die,'!  i)ef( 
the  rash  appears,  are  practically  cases  ol  acute  septii 
in  distinguishable  from  those  of  tranmatic  origin. 
Py^smia  is  distinguished  by  the  repeated  rigors,  the  intern 
temperature,  and  local  abscesses. 
TREATMENT. 

Local  treatment  on  general  lines  must  be  undertaken,  but 

usually  too  late  to  avaii. 
Antistreptococcus  semm,  in  doses  of   30  cc.  twice  a  ilay, 

best  remedy. 

Intravenous  or  other  means  ot  copious  saline  infusions  help  to 
eliminate  the  poisons- 
Pyaemia.— Is  caused   by  the  diSusion  of  septic  emboli  throughout  J 
the  circulation.  H 

BACTERIOLOGY.  I 

Stkeptococcus     is     the     commonest     cause.     Staphylococcus^ 
Pneumococcus,  B.  typhosus  are  all  rare. 
CAUSES.  —  Infective     phlebitis  —  Osteomyelitis  —  Infective    endo- 
carditis—  Middle-ear    disease— Puerperal    infections^ Any   septic 
focus.     In   all   these  there  is  a  septic  thrombus   formed   in   the 
veins,  particles  of  which  become  washed  into  the  general  circula- 

PATHOLOGY. — Thrombi    containing   living  bacteria  form  emboli   I 
which   are   caught   in    the   capillaries  ol   different  organs.     T' 
lungs   suffer   Grst,  and   then   the   kidneys,    brain,    hver.  splee 
and   large   joints.     In  portal  pycemia  the   liver  suffers  first  ai 

Infarctions  occm'  as  wedge-shaped  hemorrhagic  areas  at  ea< 

point  of  infection . 
Abscesses  develop  from  eacli  septic  embolus. 
Some  degree  of  septicicmia  usually  co-ejiist=. 
VARIETIES. 

In  Acute  Pv.«mia  there  is  also  marked  septJCKn 

occurs  before   any  of  the   abscesses   have   tin 

prominent. 
In  CRRONtc  PvvEMlA  no  bacteria  can  be  found  in  the  blood.I 

The  abscesses  develoji  at  intervala  and  attain  a  large  sizevM 

They  are  often  in  bones  or  joints. 
SYMPTOMS. — All    those    of   septicemia    and    sapreemia    may    be 
manifest. 

RiGOHs   of  extreme   severity   and   regular  recurrence   are  the 

distinguishing   feature.     Djrspncea.    cyanosis,    and    sweating 

follow  each  rigor.     They  occur  at  intervals  of  one  or  two  days.   1 
Am  Intermittent  Fever,  with  rises  to  ictt^-ioe".  accompany- J 

ing  the  rigors,  is  also  well  marked.  ■ 

Local  Infarctions  and  Abscesses  appear  about  the  end  of'^ 

the  first  weelt.     The  visceral  infarctions  are  usually  small,^ 

but  may  be  notified  by  sudden  stabbing  pain  or  the  dovelop- 

laent  of  pleurisy. 
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Pyemia,  Continued. 

Superficial  Abscesses,  e.;;.,  in  joints,  often  develop  rapidly 
and    without    any    si ^3    of    iiifla,mmation.     When    opened 
there  is  no  attempt  at  granulation  or  inflammatory  repair. 
DURATION. — Varies  from  ten  days  to  several  months. 
POST-MORTEM  SIGNS  are  those  of  septica;mia.  together  with  : 
(1)  Some  primary   focus,   usually   of  a   bony   nature,   in   which 
necrosed  bone  is  found  with  neighbouring  veins  filled  by  breaking 
down  septic  clots  ;    (2)  The  inirctions  or  abscesses  in  different 
organs. 
PROGNOSIS  depends  upon  : — (i)  The  accessibility  of  the  primary 
lesion;    (2)  The  early  treatment  of  the  primary  focus;    (3)  The 
vitality  of  the  patient  and   the   vlmlence  of  infection ;   (4)  The 
presence  of  septicemia  as  indicated  by  bacteria  free  in  tbe  blood- 

TREATMENT. 

Local. — Radical   treatment    of   prin\ary   focus — Opening   and 


General. — Antistreptococcus  serum  —  Tonic  treatment  by 
drugs  and  food. 

TETANUS. 
A  toMemia  due  to  a  local  infection  by  the  Bacillus  letani. 
CauseB. 

PREDISPOSING.— Hot  climates.    Agricultural  labourers  and  stable 

attendants  are  specially  liable  to  contact  with  contaminated  soil. 
EXCITING. — A  wound — generally  septic,  sometimes  merely  con- 
tused or  punctured — is  infected  by  the  tetanus  bacillus. 
BacUI-ua. — Occurs  in  ordinary  garden  earth  and  in  road  sweepings. 
Consists  of  a  delicate  straight  rod  which  develops  a  spore  at 
one  end  (drum-stick  bacillus).  It  is  provided  with  flagells. 
It  is  a  strict  anaerobe,  but  can  grow  in  surface  wounds  where 
pyogenic  cocci  absorb  all  the  oxygen.  It  stains  by  Gram's 
method — Grows  in  the  depth  of  stab  cultures — Its  spores  are 
very  resistant  to  heat  and  chemicals — It  produces  no  effect 
on  inoculation,  unless  the  tissues  are  depressed  by  injury  or 
toxic  effect  of  sepsis. 
Pathology. — The  bacilli  remain  localized  to  the  point  of  infection. 
The  disease  is  a  pure  toxajmia  produced  by  the  absorption  of 
toxins  from  the  wound.  The  toxins  travel  to  the  central  nervous 
system  in  the  perineural  sheaths.  In  the  central  nervous  system 
the  tetano-toxin  acts  something  like  strychnine  as  a  powerful 
spasmodic  poison. 

Post  Mortem:  Redness  and  congestion  of  the  nerves  leading 
from  the  infected  focus.  Softening  and  ecchymosLs  in  the 
brain  and  cord.  Molecular  changes  in  the  motor  ner\'e  cells. 
Rupture  of  muscles. 
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Symptoms  of  Acute  Tetanus. 

INCUBATION    PERIOD.— Three  days  to  one  month. 

EARLY  SIGNS. — Stiffness  and.  cramps  in  the  jaw  muscles,  and 
in  the  neck, 

SPASMS.— TrUmus  or  lockjaw— Rigidity  of  tlie  cervical  muscles- 
Facia!  spasm  (risus  sardonicus) — Pharyngeal  spasm  causing 
dysphagia — Trunk  muscles  producing  opisthotonus  (backward 
arching),  emprosthotonus  (forward  arching),  or  pleurosthotonus 
(lateral  arching) — Abdominal  muscles,  especially  the  recti,  are 
strongly  afiected — Respiratory  muscles  are  attacked  last. 

CHARACTER  OF  SPASMS.— Strong,  very  painful,  and  contin- 
uous (tonic)  contractions,  lasting  several  minutes  at  a  time.  Are 
determined  by  any  sensory  stimulus,  e.g.,  light,  sound,  or  a 
draught.     Often  cause  rupture  of  the  muscles. 

TEMPERATURE  is  always  high  at  the  end  (iio°J,  and  is  usuaUy 
raised  throughout.     Sweats  are  profuse. 

CONSCIOUSNESS    is    unimpaired,    and    the    expectation    of    1 
convulsions  produces  great  mental  suffering. 

DEATH  occurs  in  two  to  six  days  from  exhaustion  or  asphyxia. 

Chronic  Tetanus   is  the  milder  form  of  disease.     The  incubati 
period  is  longer,  fever  is  absent,  and   the  convulsions  much  more 
limited  and  less  severe. 

CepIialo-TetanUB  is  a  special  form  following  some  head  injuries. 
Facial  paralysis  occurs  in  conjunction  with  other  symptoms,  e.g., 
spasms.  Pharyngeal  spasm  and  mania  are  prominent,  and  give 
it  a  resemblance  to  hydrophobia. 

Diagnosis. 

STRYCHNINE-POISONING  causes  similar  symptoms,  but  of 
much  more  rapid  onset.  The  muscles  become  quite  relaxed 
between  the  sjiasms,  and  the  hands  are  often  affected. 

HYDROPHOBIA. — The  convulsions  are  clonic— hallucinations 
and  mania  well  marked.  The  muscles  of  deglutition  and  respira- 
tion are  markedly  affected. 

SIMPLE  TRISMUS,  as  from  dental  caries  or  affecHons  of  the 
temporo- maxillary  joint,  shows  no  affection  of  the  neck  muscles, 
and  is  generally  unilateral. 

Prognosis. — Is  always  bad,  but  when  the  incubation  period  is  long 
there  is  a  better  chance  of  recovery.     Whereas  96  per  cent  die 
when  the  incubation  period  Ls  under  ten  days,  only  5;  per  cent 
die  ii  it  is  three  weeks  or  over. 
Treatment. 

Thorough  Cautery  or  Excision  of  the  primary  lesion. 

Antitetanic  Serum  is  a  pure  antitoxin,  and  lias  little  effect 
on  the  toxins  which  have  already  combined  with  ttie  ci  "  "' 
the  central  nervous  system. 
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Treatment,  caiiiinued. 

Injected  (i)  Subcutaneoasly,  oe  (3)  Into  the  nerve 
sheaths,  ia  doses  of  30  cc,  followed  by  15  cc.  twice 
daily  ;  or  (3)  Intracerebral,  by  a  small  drill  opening 
through  the  skull  into  the  depth  of  the  brain :  25  cc. 
of  dried  seram  are  used  with  5  cc.  water  ;  (4)  By  moans 
of  a  lumbar  puncture. 
Feeding  is  by  a  rubb«ir  tube  behind  the  teeth  or  through  the 

Absolute  Quiet  and  avoidance  of  all  sensory  stimuli. 

Drugs. — Chloral,  bromide,  and  chloroform  ;  hypodermic  injec- 
tion of  ten  minims  of  3  per  cent  solution  of  carbolic  acid 
three  time^  a  day. 

ANTHRAX. 

The  Bacillus  AnthracU  is  large  and  long  :  ;  to  20/i  long  and 
I  to  l*S/i  wide.  It  is  aerobic,  and  liquefies  gelatine.  It  forms 
.spores  wlien  growing  outside  the  body  ia  the  presence  of  oxygen. 
These  spores  are  very  resistant  to  chemicals  and  heat. 

Infection  usually  takes  place  by  the  contact  of  butchers,  graziers, 
leather  or  wool  workers,  with  the  diseased  sheep  or  cattle.  In 
the  latter  it  causes  splenic  fever,  and  tlie  beasts,  their  carcases, 
and  skin  retain  the  infection. 

MaUgnant  Puatale  is  the  result  of  cutaneous  inoculation  by 
anthrax.  Usually  occurs  on  the  face,  neck,  or  arms.  (1)  An 
angry  red  pimple  ;  (3)  A  crop  of  vesicles  upon  an  infiltrated 
base  ;  {3)  A  central  black  slough  snirounded  by  vesicles  and  a. 
large  zone  oi  cedema,  are  the  stages  in  its  appearance  which  it 
goe.^  through  in  four  or  five  days.  Then  the  temperature  rises 
and  grave  septicemia  is  caused  by  the  distribution  of  the  bacilli. 
Special  symptoms  may  be  due  to  the  involvement  of  the  lungs, 
intestine,  or  nervous  system. 

Anttirax  CEdema  is  a  more  virulent  form  of  local  infection,  in 
which  widespread  cedema  with  multiple  cutaneous  sloughs  precedes 
a  rapidly  fatal  septicemia 

Wooloortera'  Disease  is  an  anthrax  septicemia  without 
external  lesion  Usually  the  infection  is  b>  the  lungs,  and  a 
severe  Pleuro  pneumonia  is  set  up  More  rarelv  the  intestine 
is  the  primary  iocus,  and  painful  diairhcea  with  passage  of  blood 
occurs,  as  the  sjmptom  of  E-iteritis  In  cither  case  the  result 
usually  fatal 

Treatment.— Excision  of  tutaneous  foci  of  mfeLtion.  Early 
injection  with  Sclavo's  Serum. 

HYDROPHOBIA. 

Ca  Mac  .—Transmission   of  the  virus   by  the   bite   or  lick  of   a  rabid 

animal,  usually  a  dog. 
Rafales  10  the  Dog  occurs  three  to  five  weeks  after  infection.     It 

manifests  three  stages  ;    (1)  An  altered  disposition,  in  which  the 
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dog  sulks  or  is  snappy  ;  (2)  A  stage  of  maniacal  excitement,  in 
which  it  attacks  anyone  it  meets  ;  (3)  A  paralyzed  condition 
affecting  the  hind  limbs  and  jaw.  The  dog  throughout  has  no 
dread  of  water,  but  drinks  freely. 

Hydropfiobla  in  Man. — Incubation  period  is  six  weeks  up  to  a 
year. 

A     mental     change — terror,    delusions,    and     suspicions,    with 

insomnia — is  the  first  symptom  group. 
Clonic  contractions  of  the  tongue  and  pharynx,  which  later 

spread  to  other  parts  as  general  convulsions.     Any  sensory 

stimulus  gives  rise  to  these,  especially  the  sight  of  water  or  any 

attempt  to  swallow. 
Mouth  is  filled  with  tenacious  mucus. 
Respirations  are  irregular. 
Violent  homicidal  mania  is  a  rare  occurrence. 
Death  occurs  in  two  to  seven  days  from  exhaustion  or  glottic 

spasm. 
Post-mortem    changes    are  :     Inflammation    of    the    medulla 

oblongata,  with  engorgement  of  the  salivary  glands. 

Trea-tmen-t. — ^The  dog  should  be  kept  under  observation  until  the 

diagnosis  is  certain. 
The  bitten  part  should  be  Excised  or  Cauterized  after  a 

tourniquet  has  been  placed  on  the  limb  above. 
Pasteur's  Treatment  should  be  tried  as  soon  as  possible.     It 

consists  in  injections  of  preparations  from  the  spinal  cords  of 

artificially  inoculated  rabbits,  beginning  with  those  whose 

toxicity  has  been  rendered  weak  by  long  desiccation,  and 

later  using  more  virulent  preparations. 
When   the   disease   has   manifested   itself,    sedatives — chloral, 

bromide,  and  chloroform — are  the  only  palliation. 
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Chapter  VI. 
GONORRHCEA. 

Infection  by  Gonococcus. 

CHARACTERS  OF  ORGANISM.— Stains  easily— Gram  nega- 
tive— Occurs  in  pus  or  epithelial  cells — Generally  paired  or  in 
clumps — Capsule — Grows  with  difficulty  on  blood  serum — Acids 
favour  growth — Alkalies  prevent  it — It  can  penetrate  intact 
mucous  membrane — It  prepares  the  way  for  ordinary  pyogenic 
organisms. 

SEAT  OF  INOCULATION.— Urethra  (male  or  female)— Vagina 
— Rectum — Conjunctiva  (especially  in  new  born). 

Symptoms  of  Gonorrhoeal  Urethritis  appear  3-6  days  after 
infection. 

SIGNS. — Congestion  of  meatus — Glueing  of  lips  of  meatus  together. 
Discharge. — (i)  Mucoid  (stage  of  onset). 

(2)  Thick  pus  (acute  stage). 

(3)  Thin  pus 


(4)  Gelatiform 


chronic  stage. 

Glandular  Enlargement  occurs  in  severe  complicated  cases, 
especially  when  ulceration  exists.  It  usually  affects  the 
inguinal  glands. 

SYMPTOMS. — Itching  of  meatus — Scalding  micturition — Tender- 
ness along  course  of  urethra — Frequent  micturition — Pain  in 
perineum — Pain  in  back — Constipation — Some  general  malaise. 

DURATION. — In  favourable  cases,  one  month ;  in  chronic  cases, 
several  years. 

Varieties  o£  Gonorrhoeal  Urethritis. 

I._ANTERIOR  URETHRITIS  (all  cases  begin  as  anterior  urethritis). 
— In  front  of  compressor  urethrae — Scalding  micturition — First 
half  of  urine  passed  contains  more  shreds  than  second. 

Complications.  —  Bubo  —  Balanitis  —  Chordee  —  Cowperitis  — 
Stricture. 

II.— POSTERIOR  URETHRITIS.— (Occurs  in  the  second  week  or 
later) — Behind  compressor  urethrae — Frequency  of  micturi- 
tion— Pain  after  micturition — Pain  in  perineum — Second  half 
of  urine  contains  more  shreds  than  first  half — Many  casts  of 
prostatic  ducts  are  in  urine. 
Complications. — Cystitis,  prostatitis,  epididymitis,  and  vesi- 
culitis. 

III. — GLEET. — Thin  or  gelatiniform  discharge  continuing  for  years 
after  gonorrhoea. 


Causes. — {a)  Posterior  urethritis  where  organisms  are  har- 
boured in  prostatic  ducts  ;  (6)  Stricture  of  urethra  ;  {c) 
Grannlar  patches,   i.e.,   ulcers  of  urethra,   gout,   alcoholism. 


Diagnosis  of  Genital   Gonorrboea. 

IN    MALE. 

Non-specific  Urethritis. — Very  rare — Organisms  are 

positive — Clear  up  quickly. 
Foreign  Body  in  urethra  (by  sound). 
Urethral  Chancre, — (By  induration.) 
Chronic  Purulent  Cvstiiis  or  prostatic  abscess  (by  p 
catheter  and  examining  rectum). 
IN    FEMALE. 

Non-specific  Vaginal  Discharges  are  very  common. 
Ledcdrrhiba  :  Discharge  comes  from  cervix  uteri  only. 
Pelvic  Abscess  :   Bimanual  examination. 
Carcinoma.  Etc  :    Bimanual  examination. 

Specilic  nature  of  discharge  can  only  be  determined  by  kV 
demonstration  of  the  gonococci. 
Treatment  of  Gonorrlioeal  Uretbritis. 

IN  ACUTE  STAGE  (frequent  scalding  micturition,   free  purulent 
discharge). 

Rest.     Copious  fluid  diet,  e.g.,  milk,  barley-water. 
Forbid  meat,  alcohol,  tea,  coffee,  and  sexual  intercourse. 
Drugs. — Alkalies,    e.g.,   potass,    bicarb,    gr.   x— Potass,   citras 
gr.  XX. 
.^.nti-Spasmodics,  e.g.,  tr.  hyoscyami  IHx. 
Diuretics,  e.g.,  infus.  .buchu  gj. 
IN    LATER    STAGE  (scalding  ceased,  discharge  less)  : — 

Drugs. — Oleoresins  :      01.     santah     IT|^x— 01.    copaiba;    ITl_x — 

cubebs.   5J- 
Urethral    Injections  :      Zinc   sulphate,     silver    nitrate,    or 
protargol,  gr.  ij  ad  Jjj  (strength  may  be  gradually  increased 
up  to  gr.  V  ad   3J   in  each  case,  but  pain  should  never  he 
caused) — Potassii permanganas,  1-5000 — Zinci-snlpho  carbolas 
er,  vadgj. 
Directions. — Use    after    micturition.     Inject    2-4    drachms. 
Unless  posterior  urethritis  is  already  present,  compress  urethra 
against  symphysis  pubis  when  giving  injection.     Retain  for 
three  minutes. 
Irrigation  Treatment. 

Use  one  or  two  pints  of  lotion.     About  quarter  strength 

used  for  injection,  e.g.,  potassii  permangana^,  i-zo,ooo  ; 

argenti  nitras  gr.  x  ad  Oj  ;  protargol  gr.  x  ad  Oj. 

(d)  For  anterior  urethra.    Pass  small  catheter  (No.  7)  as  far 

as  compressor  urethra:,  and  allow  lotion  to  flow  from 

an  elevation  of  about  one  toot. 

(6)  For  posterior  uretlua.     Fit  douche  nozzle  to  meatus. 

Raise  douche  can  about  two  feet.      Fill  bladder  and 
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Treatment  of  Gonorrhceal  Urethritis,  continued. 

TREATMENT  OF  GLEET. — Ascertain  the  cause  if  possible. 

If    Posterior    Urethritis    exists :     Irrigations    as    above — 

Passage  of  large  Lister's  sound  occasionally. 
If  Stricture  exists  :   Dilate. 

If  Granular  Patches,  i.e.,  ulCers,  exist :  Touch  with  argenti 
nitras,  gr.  x  ad  §j,  through  urethroscope. 

Complications  o£  Gonorrhoea. 

BY  EXTENSION  FROM  ANTERIOR  URETHRA. 

Balanitis  and  Balanoposthitis. — If  phimosis  exists,  sUt  up 
foreskin. 

Inguinal  Bubo  and  Abscess. — Open. 

Lacunar  Abscess. — Penile  fistula. — Open  from  outside  as 
early  as  possible. 

Chordee. — Treat  by  bromides  and  cold  compresses. 

Warts  on  genitals,  especially  in  women. — Touch  with  nitric 
acid,  cauterize,  or  dust  with  calomel. 

CowPERiTis. — Perineal  abscess.  Foment.  Open  when  fluc- 
tuating. 

Retention  of  Urine  (spasmodic  and  congestive). — ^Treat  by 
hip-baths,  sedatives,  and,  if  necessary,  soft  catheter. 

Stricture. — Generally  a  late  sequela. 

Granular  Ulcers. 

BY    EXTENSION     FROM    POSTERIOR    URETHRA.— Cystitis 
Epididymitis — Prostatitis — Vesiculitis. 

In  the  Female. — Cystitis — Labial  abscess — Vaginitis — Endo- 
metritis— Salpingitis — Ovaritis — Peritonitis,  generally  local- 
ized in  pelvis,  and  causing  adhesions  and  steriUty,  sometimes 
general  and  acute. 

BY    TRANSMISSION    OF    VIRUS. 

Proctitis. — Tenesmus    and    discharge. — ^Treat    by   irrigations 

and  astringents. 
Rhinitis. — Alkaline  irrigations. 
Conjunctivitis. 

In  adult  (unilateral). — Treat  by  BuUer's  shield  over  good 
eye — Irrigate  with  boracic  acid — Instil  argenti  nitras, 
gr.  V  ad  5j,  4tis  horis. — Cover  with  iced  compresses. 
In  infants  (ophthalmia  neonatorum — bilateral).  Often 
causes  corneal  ulcers,  corneal  opacities,  perforation  of 
the  eye,  blindness. — Treat  as  above,  cutting  the  external 
tarsal  commisure  if  necessary  for  drainage. 

Complications  du^  to  Absorption. 

SEPTICEMIA. — Very  rare  except  as  an  artliritis. 

"  RHEUMATISM."— At    least    three    forms    occur    late    (3rd-4th 
week)  in  an  acute  attack,  or  more  commonly  late  in  chronic  gleet. 

1.  Synovitis  with  Effusion. — Generally  one  joint. 

2.  Inflammation  of  Extra- articular  Fibrous  Structures, 

tendons,   tendon   sheaths,   and    ligaments.  —  Causes   first. 
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softening  and  stretching  of  ligaments,  and  subsequently, 
organization  and  adhesions.  Especially  seen  in  wrist, 
ankle,  and  sole  of  foot. 
3.  A  True  Arthritis. — Serqpurulent  effusion — Destruction 
of  cartilages  and  ligaments — Permanent  ankylosis — Affects 
large  joints,  especially  knees,  hips,  wrists,  ankles.  Often 
two  or  three  joints  are  simultaneously  affected,  and  all  clear 
up  except  one. 
Pathology. — Due   to   absorption   of   toxins,    gonococci,    and 

other  pyogenic  organisms. 
Treatment. — Cure  the  urethral  condition.  (This  'cures  the 
majority  of  cases  included  under  i  and  2,  showing  that  these 
are  probably  sapraemic.)  Rest,  pressure,  and  Scott's  dressing 
in  inflammatory  stage,  massage  and  passive  movements 
later.  In  group  3,  where  subacute  destructive  arthritis 
exists,  open  joint  and  irrigate. 
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Chapter  VII. 
SYPHILIS. 

Definition. — Infective  venereal  disease  peculiar  to  human  subjects, 
but  inoculable  into  higher  anthropoid  apes. 

Cause. — Infection   by  a  specific    spirillum,  the  Spirochata  pallida. 
Inoculation  of  any  thin  or  abraded  skin  or  mucous  membrane. 

Sources  of  Infection. 

Primary  Lesions. 

Secondary  Lesions,  especially  condylomata. 
Indirectly,  e.g.,  by  pipes  used  by  those  with  lesions  of  the 
mouth. 

Inheritance. 

By  Spermatozoon — Paternal  transmission. 

By  Ovum — Maternal  transmission.     The  mother  has  syphilis 

before  conception. 
By    Placental    Circulation,    i.e.,    mother    conceives,    then 
acquires   syphiUs,   and   then   infects   foetus.     This  mode   of 
transmission  probably  never  occurs,   because  the  placenta 
filters  out  the  spirilla. 

If  healthy  mother  bears  a  syphilitic  child  (paternal  trans- 
mission) she  becomes  immune  from  the  disease  (CoUes's 
law). 

Stages  of  Syphilis. 

PRIMARY. — Local  manifestation  at  tlie  seat  of  inoculation. 
Absent  in  inherited  syphilis. 

SECONDARY. — General  infection.  Symptoms  occur  from  one 
month  to  two  years  after  inoculation.  Lesions  are  superficial, 
symmetrical,  and  infective. 

TERTIARY. — Lesions  appear  from  second  year  onward.  They 
consist  of  deep  fibrocellular  infiltrations  of  skin,  bones,  and 
viscera.     They  are  not  infective. 

Incubation   Period. — One  month — 2-6  weeks. 

Primary   Lesion. — Hard  or  Hunterian  chancre. 
POSITION  in  order  of  frequency. 

Penis. — Glans  or  inner    surface    of    prepuce — Outside  skin — 

Meatus  (common) — Urethra  (very  rare). 
Vulva,  vagina,  or  cervix. 

Lips,    anus,    fingers,    tongue,     breast,    abdomen,    palate,    and 
tonsils. 
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CHARACTERS  OF  HARD  CHANCRE.— Usually  single— Ap- 
pears 2-6  weeks  after  infection — Begins  as  a  papule,  which 
ulcerates  later — Base  is  indurated  like  thin  cartilage — Painless 
and  without  iaflammation — Associated  lymph  glands  become 
"  shotty,"  i.e.,  enlarged,  but  remaining  painless  and  discrete  and 
freely  movable — Lymph  vessels  between  chancre  and  glands  are 
often  thickened  and  indurated. 

It  is  followed  by  signs  of  specific  syphilitic  infection.     This 
is  the  only  certain  proof  of  the  nature  of  a  hard  chancre. 
Heals  spontaneously. 
Leaves  little  or  no  scar. 
DIAGNOSIS    OF    PRIMARY    SYPHILIS. 

Soft  Chanche. — Generally  multiple — Appears  3-6  days  after 
infection — Consists  of  a  deeji  nicer,  which  rapidly  extends, 
and   has   sloughy   base — Copious   foul   Uisc!iarge— All   signs 
of     inflammation — Lymph     glands     become     infiamed     and 
matted    together    and    suppurate — No    induration    except 
inflammatory  exudation^Will  not  heal  without  local  treat- 
ment— Leaves  well-marked  scar — Is  not  followed  by  general 
infection. 
Chancre  of  Mixed  iNFEcriON.^Presents  signs  of  soft  chancre 
at  first — ^Later  becomes  indurated,  and  is  followed  by  signs 
of  secondary  syphilis. 
pRiMARv  Syphilis  and  Gonorhhiea. — Inflammatory  compli- 
cations of  gonorrhcea   may  mask   hard   chancre — Indurated 
sore,  followed  by  secondary  syphilis. 
Concealed  Chancre. ^Phimosis  may  conceal  sore  and  produce 
a  good  deal  of  discharge — Bullety  bnbo  and  later  secondaries. 
Epithelioma. — Patient   generally   over    50 — Longer   history — 
Foul  discharge — Warty  growth  with  hard  base,  or  ulcer  with 
everted  hard  edges. 
Gumma   oh    "  Relapsing   Chancre." — Associated   with   other 
tertiary   lesions — Past    history    of    primary    and    secondary 
syphilis — Inguinal  glands  not  enlarged. 
Psoriasis — Boil — Inflamed  sebaceous   glands— ^Eczema — Lupus. 
COMPLICATION   OF   CHANCRE. — Phagedenic   ulceration,   espe- 
cially when  occurring  under  a  tiglit  prepuce. 
TREATMENT    OF    PRIMARY    SYPHILIS. 

II  chancre'is  Dry.     No  local  treatment  is  necessary. 
It  chancre  is  Moist.  Ulcerated,  or  Soft  ; 

Lotio  nigra  or  iodoform  5j  ad  boracic  acid  5]. 
If  chancre  is  Foul  and  Rapidly  Spreading  : 

Pure  carbolic  acid,  or  acid  nitrate  of  mercury. 
If  chancre  is  seen  within  a  few  days  of  its  appearance,  and  is 
situated  ON  the  Prepuce  ; 
I  Excise  by  circumcision. 

'         If  chancre  is  concealed  by  Phimosis  : 

Slit  open  prepuce. 
r        Never  give  constitutionil  treatment  until  diagnosis  is  certain, 
Le.,  in  mo^t  cases  until  secondaries  appear. 
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Secondary  Sypfillls. 

APPEARS  one  to  two  months  after  chancre  ;  two  to  three  months 
after  infection. 

LASTS  any  time  up  to  two  years  from  infection. 

GENERAL  CHARACTERS  OF  SECONDARY  LESIONS.— 
Lesions  affect  skin,  mucous  membranes,  lymph  glands,  and 
eyes  —  Copper  colour  —  Polymorphic  —  Roughly  symmetrical  — 
T^nd  to  spontaneous  recovery — ^Without  pain  or  irritation 
(secondary  ulcers  and  fissures  in  mouth  are  painful). 

GENERAL  SYMPTOMS,  which  appear  just  before  eruptions. 
Anaemia. 

Aching  Pains  in  bones  and  loins,  worse  at  night. 
General  Enlargement  of  the  Lymphatic  Glands.     Most 

noticeable  in  posterior   triangle   of  the  neck  and   internal 

epitrochlear  region. 
A  Febrile  Attack,  occasionally  lasting  a  few  days. 

SKIN   ERUPTIONS   OF  SECONDARY  SYPHILIS. 

1.  Roseola  or  Erythema  : 

Chiefly  over  trunk  and  flexor  surfaces  of  limbs. 
Patchy  erythema  fading  on  pressure. 

2.  Papular  : 

All  over  the  body.      Very  characteristic  round  forehead  : 

**  corona  veneris." 
{a)  Squamous,  or  Psoriasis  :   When  papules  are  covered 

by  scales  of  desquamating  epithelium. 
{b)  Condylomata,  or  moist  papules  on  the  skin  :   Papules 
present  in  surfaces  of  skin  which  are  kept  habitually 
moist.     Occur  in  order  of  frequency  :    Round  anus — 
Scrotum  —  Perineum  —  Vulva  —  Lips  —  Umbilicus  — 
Axillae  —  Under  breasts  —  Between  toes  —  External 
ear. 
These  erythematous  and  papular  eruptions  are  the  only 
ones  seen  at  all  commonly.     They  are  quite  superficial, 
and  leave  no  scar. 

3.  Pustules  :    Resembling  acne — ^When  a  number  of  pustules 

are  close  together,  and  break,  and  become  covered  by  a 
large  scab,  it  is  termed 
(a)  Ecthyma. 

4.  Tubercular  :    Deep  layers  of  skin  infiltrated — Ulcerate  at 

one  part  and  heal  at  another — Nose,  forehead,  scalp, 
buttocks. 

5.  Bullous  :     pemphigus — Large    vesicles    which    suppurate, 

break,  and  are  covered  by  a  conical  crust. 

6.  RupiA  :     Deep    ulcers    covered    by    limpet-shaped    scabs. 

Ecthyma,  pemphigus,  and  rupia  only  occur  late  in  very 
severe  cases.  Pemphigus  is  very  characteristic  of  a  severe 
form  of  congenital  syphilis.  They  all  leave  scars  which  are 
characterized  by  being  circular  or  gyrate  in  outline,  thin, 
supple,  and  white. 
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AFFECTIONS  OF  THE  HAIR  AND  NAILS. 
Alopecia. 

1.  General   stieddiag   of   the   hair   and    eyebrows   during 

secondary  stage — Yields  to  general  treatment, 
I.  Patches  of  hair  follicles  are  destroyed  by  deep  ulceration, 
either  secondary,  tubercular,  or  tertiary — Incurable. 
Onvchia. — Nails  may  become  grooved,  brittle,  and  broken  in 

late  secondary  syphilis. 
Perionychi.*. — Secondary  ulceration  round  nail  margin — May 
cause  nails  to  be  shed. 
AFFECTIONS  OF  THE  MUCOUS  MEMBRANES  of  the  mouth 
and  throat, 
SiUPLE  Congestion  of  faucial  mucous  membrane. 
Bald  Abbas  on  tongue. 

Mucous  Patches,  i.e.,  papules  on  mucous  surface. 
Fissures,   especially  near    angle    of    lips    and    near  edges   of 

Ulcers.     Superficial,   covered   by  grey   membrane   on   tonsils 
and  fauces.    They  spread  by  narrow  grey  margin— the  "  snail- 
track  ulcers." 
CEdema  Gloitcdis  occasionally  complicates  ulcerations  at  the 

back  of  the  mouth  and  pharynx. 
Stomatitis  due  to  Mercury — Spongy  bleeding  gnms— Profuse 
salivation — Fcetid  breath — Ulcers  with  dark  sloughy  bases. 
Treatment  of  Oral  Secondary  Syphilis, 
Avoid  alcohol  and  tobacco.    , 
Cleanse  teeth  carefully. 
Gargles  of  alum  or  chlorate  of  pota.^. 
Touch  ulcers  with  chromic  acid,  gr.  x  ad  3). 
SECONDARY   AFFECTIONS   OF   THE   EYES. 

Iritis  :  Marked  congestion,  effusion,  and  adhesions — Pain  sUght. 
Choroiditis,  Retinitis  (both  rare). 
LATE  SECONDARY  LESIONS — sometimes  termed  "reminders" 
— Sometimes  forming  intermediate  or  early  tertiary  signs. 
Peeling  patches  on  palm-s  and  soles — "  syphilitic  psoriasis." 
Symmetrical  painless  epididymitis. 
Synovitis,  espiecially  of  knees. 
Fertiarr  Syphilis. 

Lesions  occur  generally  from  second  year  after  infection  onward 

to  an  indefinite  period. 
Are  non-infective. 

Do  not  cause  secondary  lymph-gland  enlargement. 
Asymmetrical. 
Afiect  the  skin  and  deep  tissues,  especially  Fibrous  tissues — 

Bones— Viscera. 
Tend  to  (a)  Deep  ulceration  ;    or  (6)  Formation  of  a  gumma  ; 
or   {c)  Fibrosis,   i.e.,   hypertrophy  of  connective   tissue  and 
atrophy  of  parenchymatous  tissue  of  affected  organs. 
No  tendency  to  spontaneous  cure. 
Are  generally  amenable  to  iodides. 


Tertiary  Sypbilis,  continued. 

CHARACTERS  OF  A  GUMMA.— Begins  as  coUection  of  Bmall 
round  cells  round  blood-veaaels  in  connective  tissue.  Blood- 
vessels are  occluded  by  (n)  Endarteritis  obliterans  ;  (ft)  Pressure 
of  small-celled  infiltration.  Central  mass  of  cells  die  and  form 
central  "  gummy "  core.  Suppuration  general  supervenes  in 
SQperiicial  gnmmata.  When  skin  or  mucous  membrane  have 
burst,  a  "wet  wash-leather  slough"  is  seen.  Healing  involves 
deep  scarring  with  great  contraction.  Is  generally  painless 
and  without  signs  of  inflammation. 
GUMMATOUS  ULCER  formed  by  bursting  of  superficial  gnmmata. 
History  of  preceding  lump.  Deeply  punched-out  edges.  Surround- 
ing tissues  healthy.  Base  formed  by  "wash-leather"  slough. 
Granulations  are  firm,  fibrous,  and  avascular.  Outline  is  often 
formed  by  coalescing  circles  formed  by  fusion  of  small  gummata. 
Painless.  Scars  left  are  thin  and  supple,  with  pale  centre  and 
pigmented  margin. 
TERTIARY  LESIONS  OF  THE  SKIN. 

Gummata,    probably   of   subcutaneous   origin — Commonest   in 

region  of  knees — Loins — Sacrum  and  buttocks. 
Lupoid  Ulceration.— Tuberculous  masses  in  the  sMn  coalesce, 
ulcerate  at  one  part  and  heal  at  another — Serpiginous  outline 
^Especially  attacks  face,  but  may  occur  anywhere— Copper- 
red  colour  when  active— Supple  white  scar  when  healed. 
TERTIARY  LESIONS  OF  THE  BONKS. 

Periostitis:   Local,  plastic,  forming  "hard  nodes" — Diffuse, 

combined  with,  sclerosing  osteitis,  causing  osteosclerosis. 
Gummata  :     Subperiosteal,    forming    "  soft    nodes  " — Central, 

causing  expansion  with  possible  spontaneous  fracture. 
Necrosis  or  Caries  :  Probably  resulting  (a)  from  blood  supply 
being    cut    ofl    by    gummata    or    osteosclerosis,    or   {b)  by 
secondary  septic  processes. 
Special  Bones  Affected. 

Nasal  :    Necrosis,  perforation  of  septum,  sunken  bridge. 
Hard  Palate  :    Perforation  into  nasal  cavities. 
Cranial  Vault  :     Especially  frontal  and  parietal  bones — 
One  or  more  circular  ulcers,  or  extensive  "worm-eaten  " 
surface,     black     colour,     necrosing     fragments— Great 
thickening  from  osteosclerosis. 
T\%lJE,  clavicles,  femora,  forearm  bones. 
Sternum. 

Phalanqes  ;  Especially  proximal,  causing  syphilitic 
dactyhtis — .A  local,  hard  periosteal  thickening  occurs  in 
shaft  of  bone^ — It  causes  shortening  of  the  bone,  but 
seldom  involves  the  joint — Painles.'-.,  and  rapidly  heats 
under  iodides. 

To  be  diagnosed  from  tubercular  dactylitis,  which 
begins  as  central  swelling  at  epiphyseal  end  of  bone 
— Is  very  painful — Involves  joints — Is  not  influenced 
by  iodides. 
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LIPS,  TONGUE,  AND  PHARYNX. 

I-EUCOPLAKIA. 

Fissures  producing  deep  scarring  and  contraction. 
GtiMMATA,     Commonest   in   dorsum   of   tongue — May   destroy 
soft  palate   or  produce   extensive   adhesions   or  pharyngeal    ; 

LARYNX. 

Hyperplasia  of  epiglottis  or  aryteno-epiglottidean  fold.'i. 
GvMHAiA  and  gammatous  ulceration. 

Perichondritis  and  Necrosis  o£  epiglottis  or  arytenoids,  oi 
rarely  cricoid  and  thyroid  cartilages. 

Sometimes  complicated  by  tedema  glottidis. 
RECTUM. 

GuMMATA    surrounding    bowel,    ulcerating    into    its    cavity— 
Forming     fistula: — Producing     commonent     form     of     non- 
malignant  stricture. 
VISCERA. ^In   order   of   frequency  :    Testis,   liver,   spleen,   heart,   | 
lungs,  and  any  of  the  other  viscera  rarely. 

Two  forms  :    Softening  Gitkmata  or  Fibrous  Thickening. 
NERVOUS  SYSTEM. 

Brain  :     Gummata    (usually   begin   in   bones   or   meninges) — 
Obliteration    of     cerebral    arteries — Aneurysm    of    cerebral 
arteries — Chronic  meningitis— Paralysis  o£  nerves,  especially    i 
second,  third,  fourth,  and  sixth— <;eneral  paralysis  of  the 

ingitis — Subdural     gummata — 

Congenital   SyphlliB.— Often    produces    abortion    or    still-birth,  J 
cansed  by  syphilitic  disease  of   the  placenta  or  visceral  disease    \ 
(especially  fibrosis  of  liver,  spleen,  and  lungs)  of  (cctus. 
SYMPTOMS  of  congenital  syphilis  appear  generally  within  thres 
months  of  birth — Are  those  of  secondary  ami  tertiary  disease,  with 
following  special  features  :— 

Early  Rash  specially  afiects  buttocks  and  genitals. 
Ulcers  round  mouth,  nates,  and  eyes  leave  radiating  scars. 
Pemphigus  is  specially  cliaracteristic  of  a  grave  form.     It  may 

afiect  even  the  palms  and  soles. 
Gbkeral  Stomatitis,  producing  early  loss  of  milk  teeth  and 

deformity  of  permanent. 
Purulent   Rhinitis,  producing   "snufBes,"   loss  of  bridge  to.   | 

nose   in    later   Ufe,    caries    of    spongy   bones,   with    ozjcna. 
High   Palate    (due    to    disease    or    stunted   growth  of  nasai    j 

septum). 

Cranium  :   Craniotabe.'i  ;  Unossilicd  spots  in  frontal  or  parietal    j 

bones.     "  Parrott's     nodes  "    over     frontal     and     parietal    ' 

eminences,  cau.ting  natiform  or  "  hot. cross-bun  "  skull.  ' 

Both  these  lesions  may  result  from,  or  lie  intcnFiificd  by. 
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Congenital  Syphilis,  continued. 

Long    Bones,    especially   humerus,    tibia,,   radius,   and    ula 

Epiphysitis,  producing  thickening — Separation  of  epiphysii 

■'  Pseudo.paralysis  "■ — Suppuration     in     joints,     the     act 

artliritis  of  infants. 

LATE    SYMPTOMS,    occurring    especially    during    puberty    w 

adolescence : — 

GowMATous  and  Lupoid  ulceration,  most  usually  round  na 

month,  or  knees. 
Interstitial  Keratitis  occurs  usually  from  j  to  20 — Be 
eyes  affected,  but  one  at  a  time — Cornea  Ls  infiltrated  wi 
round  cells— Ground -glass  opacity — Marked  circumcoroi 
zone  of  congestion — Vascular  patches  on  cornea  ("  salm 
patches  ")— Tends  to  recover — Leaves  white  patches. 
Deafness  due  to  labyrinthine  disease. 

Sclerosing  Osteoperiostitis  or  epiphysitis  of  long  bon 
May  produce  massive  thickening,  lengthening,  or  shortenii 
These  lesions  are  often  symmetncal. 
Affections  of  Teeth.  In  permanent  set  in  order  of  frequenc 
Central  upper  incisors,  lateral  upper  incisors,  lower  incisa 
first  molars  :   show  :— 

Cutting  edge  or  crown  smaller  than  base,  forming  "  pi 

top  "  teeth. 
Semilunar  notch  in  cutting  edge  ("  Hutchinson's  "  teetH 

Treatment  of  Syphilla. 

MERCURY.— To  be  given  as  pulv.  hydratgyri  c,  creta,  after  mea 
Dose,  about  gr.  ij  three  times  a  day  for  an  adult. 

Combine  with  pulv.  ipecac,  co.,  if  diarrhtea  is  caused. 
Increase  the  dose  untii  the  gums  become  spongy  as  long  asl 
disease  is  advancing.  ; 

When  all  signs  have  disappeared  give  small  dose  (e.g.,  gc 

t.d.s.)  FOR  Two  Years. 
Precautions. — ^Avoid  mercnrial  poisoning,  as  seen  bystomatil 
diarrhcea,  or  tremors.     If  these  occur,  discontinue  for  a  til 
and  give  in  some  other  manner. 
Keep  teeth  carefully  bnished. 
Gargle  mouth  with  alum  or  chlorate  of  potash. 
Other  Methods  of  Administration.  i 

In  Mixtures,  as  liq.  hydrarg.   3i- 

As  AN  Inunction,  ung.  hydrarg.  3'Jt  rubbed  into  thin  pa 
of  skin  thrice  weekly.  For  infanl^,  ung.  hydrarg.  3i  dlliU 
with  two  parts  of  ung.  boracLs,  spread  over  inside  ol  fUiq 

By  Vaporuation.  Calomel  gr.  xxx,  vaporized  over  spirit  tai 
inside  a  blanket.  Especially  valuable  when  severe  secondai 
eJtist  or  when  mercury  by  mouth  causes  stoma 

By  Hypodermic  Injection  into  gluteal  region,  u; 
hydrarg.     perchlor.,    or    metallic     mercury 
lanolin. 
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IODIDES. — Only  necessary  when  tertiary  symptoms  are  present. 
Act  by  causing  small  cell  infiltration  to  be  absorbed. 
Dose,  gr.  v.  increased  to  gr.  xxx  t.d.s.,or  until  action  begins 

to  be  apparent.     Give  with  ammonium  carbonate,  gr.  v, 

and  plenty  of  water. 

RELATION  OF  MERCURY  AND  IODIDES. 
Mercury  cures  the  syphilis. 

Iodides  resolve  the  gummata  produced  by  S5rphilis. 
Therefore  always  give  mercury  when  disease  is  progressing. 
Combine  it  with  iodides  in  tertiary  stages. 
Give  iodides  only,  for  solitary  gummata. 

FOR    DEEP    TERTIARY    ULCERATION— Scraping    or  '  actual 
cautery  combined  with  drugs  is  of  great  assistance. 


50 


Chapter  VIII. 
TUBERCULOSIS    AND   ACTINOMYCOSIS. 

TUBERCULOSIS. 
Etiology. 

PREDISPOSING    CAUSES. 

Inherited  Susceptibility,  especially  flat  or  narrow  chests — 

"  Sanguine  and  phlegmatic  dispositions." 
Children  and  young  adults  are  specially  susceptible. 
Atmospheric    Conditions.     Bad    ventilation,    overcrowding, 

and  dusty  occupations  are  very  potent  causes. 
Any   Local   Weakening   of   the    tissue   resistance.     Chronic 

catarrhal   conditions — Strains,   sprains,   especially   of   bones 

and  joints. 

THE  EXCITING  CAUSE  is  the  infection  by  the  tubercle  bacillus. 

Tubercle  Bacilltts. — 3  A*  long  and  -3  /i  wide.  Grows  on  blood 
serum  or  glycerinated  agar-agar.  Grows  very  slowly,  first  as 
small  dots,  then  as  wrinkled  brown  layer.  • 

Stains. — Carbol  fuchsin,  with  heat,  half  an  hour  ;  nitric  acid, 
1-4,  few  seconds  ;  alcohol,  60  per  cent,  half  minute.  Counter- 
stain  with  methylene  blue. 

Methods  and  Channels  of  Infection. — ^Through  placental  circu- 
lation (infinitely  rare).  Through  respiratory  organs.  By  breathing 
tubercle-laden  dust.  Through  aUmentary  organs  by  eating 
tubercle-infected  food.  Through  injuries  and  abrasions  of  the 
skin  or  mucous  membranes. 

HIstolosy  of  a  Tttbercle. — Grey  miUary  tubercle  is  smallest  tubercle 
visible  to  naked  eye.  It  consists  of  a  number  of  submiliary 
tubercles  or  giant-celled  systems.  Each  giant-cell  system  consists 
of : — 

Centrally-placed  Giant  Cell. — Measures  50-500  /i.  Many 
(20-50)  nuclei  massed  near  periphery.  Bacilli  are  in  the 
cell  opposite  to  nuclei.  Often  presents  coagulation  necrosis 
(caseation).     Found    in   other    chronic    granulation   tissue. 

Epithelioid  Cells. — Placed  in  a  zone  round  giant  cells.  Each 
is  two  to  three  times  as  large  as  a  white  cell.  Elongated,  with 
oval  nucleus.  Contain  tubercle  bacilli  in  or  between  them. 
Most  characteristic  feature  of  tubercle. 

Leucocytes. — Form  a  peripheral  zone.  Contain  no  tubercle 
bacilli.     Result  from  inflammatory  reaction  round  tubercle. 

Reticulum. — Fibrillar  network  lying  between  above  cellular 
elements. 


Later    Stages  in  the  tuberculous  process. 

CASEATION.— A  number  of  miliary  tubercles  joia  to  form  a  mass 
formed  of  all  three  kinds  of  cells.  Blood  vessels  being  scanty  or 
absent,  necrosis  takes  place.  This  cell  necrosis  produces  a  cheesy, 
structureless  mass,  known  as  caseous  material.  Caseation  is 
best  marked  near  the  centre  of  the  tubercle. 

CICATRIZATION.— This  is  a  process  of  repair.  The  granulation 
tissue  surrounding  the  caseous  centre  is  converted  into  fibrous 
tissue,  and  contracts.  The  liquid  parts  of  the  caseous  material 
are  absorbed,  and  the  remainder  forms  a  chalky  mass — the  so- 
called  calcareous  transformation. 

LIQUEFACTION  ok  SUPPURATION.— This  is  similar  to  ordinary 
suppuration,  but  it  takes  place  without  the  usual  signs  of  inflam- 
matioQ.     A  chronic  abscess  is  formed  (I'l'i^  infra), 

PYOGENIC  SUPPURATION.— In  locaUties.  e.g.,  the  lung,  when 
free  access  to  the  air  occurs,  or  in  any  lesion  where  contamination 
from  the  skin  or  alimentary  tract  has  taken  place,  a  true  pyogenic 
infection  is  set  up  which  rapidly  destroys  the  tissues  and  produces 
all  the  signs  of  pyogenic  absorption. 

Spread  of  Taberculosfs. 

BY  LOCAL  EXTENSION.— The  disease  spreads  by  direct  con- 
tiguity from  one  organ  to  another,  e.g.,  from  the  lung  to  the  pleura, 
or  from  a  bone  to  the  joint. 

BY  METASTATIC  DEPOSITS.— Conveyed  by  blood,  lymph,  or 
secretions.  Pulmonary  tubercle  often  arise-t  from  that  of  the 
joinK,  tubercle  of  the  bladder  from  that  of  the  kidney,  tubercular 
meningitis  from  tubercle  of  the  testis. 

BY  GENERAL  BLOOD  DISSEMIN.^TION.- A  general  miOary 
tuberculosis  arises  from  the  development  of  tub^-cles  round  ail 
the  small  vessels,  especially  in  the  serous  membranes. 

Treatment. — As  a  general  principle,  this  is  a  disease  from  which 
recovery   will   take    place   naturally,    provided    that   the   proper 
constitutional  and  local  conditions  be  observed. 
CONSTITUTIONAL     CONDITIONS   NECESSARY      FOR      RE- 
COVERY. 

Fbesh  Aib,  especially  dry,  bracing,  open  air. 
Abundant  Niibogenous  and  Fat  Food. 
LOCAL    CONDITIONS    NECESSARY    FOR    RECOVERY. 

Rest  for  the  diseased  part,  both  physical  and  functional. 
Hence  the  difficulty  in  treating  tubw-cle  in  parts  like  the 
lung  or  bladder,  which  can  never  have  complete  physical  or 
functional  rest. 
Absence  of  Pvogenic  Infection.  When  this  infection  has 
once  occurred,  natural  cure  is  almast  hopeless. 
OPERATIVE  TREATMENT  is  indicated  generally  when  :— 

The  local  focus  is  causing  danger  to  life,  e.g.,  tul>erculous  disease 
of  the  brain. 
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Treatment,  continued. 

The  local  focus  is  likely  to  infect  other  important  organs,  e.g., 

tubercle  of  one  kidney  or  of  one  testis. 
The  local  focus  affects  an  unimportant  organ,  e.g.,  tuberculous 

glands  of  the  neck. 
Tubercular  suppuration  has  occurred. 
Pyogenic  infection  has  occurred. 
Other  serious  visceral  disease  is  absent. 
Rest  and  constitutional  treatment  have  failed  to  cure. 

RELATION    TO    OPSONINS. 

Injections  of  Tuberculin  in  doses  of  i^rW  -  iinnr  mgram  raise 
the  natural  powers  of  recovery  by  increasing  the  opsonins. 
Useless  when  mixed  pyogenic  infections  have  occurred  (e.g., 

in  advanced  pulmonary  phthisis). 
The  injections  should  raise  the  opsonic  index  after  a  pre- 
liminary depression,  and  each  injection  should  be  given 
when  the  positive  opsonic  phase  is  at  its  maximum. 
This  raising  of  the  opsonic  index  is  useful  as  a  preliminary 

to  surgical  operations. 
No  surgical  operation  should  be  done  when  the  opsonic 
index  is  low.     If  it  is,  general  tuberculosis  is  likely  to 
follow. 

Diagnosis. — In  obscure  cases  the  following  methods  are  useful : — 
Injections  of  the  Old  Tuberculin. — Koch's  tuberculin 
(•005  cc.)  is  injected  hypodermically.  A  sharp  reaction 
follows  in  a  few  hours,  malaise,  a  temperature  of  ioi°-i04°  F., 
with  local  pain  and  swelling  of  the  affected  focus.  This  is 
not  free  from  danger,  and  is  now  seldom  used  except  in  the 
case  of  cattle. 
Injections  of  the  New  Tuberculin  (T.R.)  in  doses  of  y^^ 
to  tjxjVt7  mgram.  This  affects  the  opsonic  index  in  tuberculous 
cases.  Thus  :  (i)  A  marked  alteration  in  the  opsonic  index 
after  tuberculin  ;  (2)  A  variable  opsonic  index  when  taken 
on  different  occasions  ;  (3)  A  considerable  rise  in  the  index 
after  massage  or  exercise — all  indicate  tuberculosis. 
Calmette's  Ophthalmo-Reaction. — A  drop  of  a  watery 
preparation  from  the  dried  T.R.  is  instilled  into  the  eye. 
Within  six  hours  slight  inflammation  of  the  conjunctiva, 
especially  at  the  inner  can  thus,  indicates  a  positive  diagnosis. 
It  is  not  free  from  a  slight  risk  of  causing  ulceration  or  severe 
conjunctivitis. 

ACTINOMYCOSIS. 

Etiology. — It  is  caused  by  infection  by  the  Streptothrix  actinomyces 
conveyed  by  infected  corn  or  barley. 

The  Actinomyces  grows  in  cultures  in  the  form  of  long  branch- 
ing filaments.  In  the  tissues  it  is  arranged  in  the  form  of 
radiating  club-shaped  masses,  from  which  it  was  named  the 
ray  fungus.  These  masses  form  granules  in  the  pus  which 
are  visible  to  the  naked  eye. 
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In  Cattle  it  commonly  affects  the  tongue  and  jaw,  forming 
chronic  hard  swellings,  which  break  down  to  form  suppurating, 
sinuses. 

Dlstrlbtttlon  in  Man. 

The  Upper  or  Lower  Jaw,  tongue,  or  floor  of  the  mouth  are 
attacked  most  often,  and  this  by  direct  infection  by  diseased 
corn. 

The  Lungs  and  Pleura  are  infected  by  inhaled  particles,  and 
chronic  lesions  like  those  of  tubercle  are  caused.  These  may 
form  an  empyema,  and  the  ribs  and  chest  wall  become  the 
seat  of  chronic  suppuration. 

Any  part  of  the  alimentary  tract,  especially  the  C-<ecum, 
Appendix,  and  Liver,  are  infected  by  swallowed  particles. 

Pathological  Anatomy. — At  first  a  hard,  indolent  nodule 
is  formed,  e.g.,  in  the  jaw.  Then  the  soft  parts  are  involved  in 
the  nodular  mass,  which  then  softens  and  breaks  down,  forming 
a  multilocular  abscess.  This  discharges  pus  containing  the 
characteristic  granules.  The  whole  process  is  marked  by  pro- 
nounced j&brosis,  producing  a  dense  scarring,  which,  while 
it  deforms  the  part,  tends  to  Hmit  the  diffusion  of  the  disease, 
which  is  therefore  very  chronic  in  its  course.  Secondary  septic 
infection  of  the  diseased  areas  occurs  sooner  or  later,  and  is  the 
ultimate  cause  of  death. 

Treatment  is  by  local  excision  and  erasion  where  possible,  and 
by  large  doses  of  potassium  iodide  in  other  situations.  As  a  rule 
the  visceral  disease  is  surely  though  slowly  fatal. 
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Chapter  IX. 
TUMOURS. 

Definition. — An  abnormal  overgrowth  of  tissue  which  subserves  no 
physiological  function. 

CLINICAL   CLASSIFICATION. 

I.  Innocent  Tttmottrs. 

Encapsuled,  or  if  diffuse  they  do  not  infiltrate. 

Do  not  infect  the  lymph  glands. 

Do  not  recur  after  complete  removal. 

Do  not  disseminate. 

Do  not  endanger  life,  unless  they  mechanically  interfere  with 

some  vital  organ,  or  unless    they   lead  to  haemorrhage   or 

sepsis. 
Often  multiple,  and  of  different  genera. 

II.  Mallg;nant  Tttmottra. 

Are  not  encapsuled,  but  infiltrate  surrounding  tissues.  Sar- 
comata are  often  in  a  capsule  in  their  early  history,  but 
inevitably  break  through  the  capsule  before  long. 

Infect  adjacent  lymph  glands. 

Tend  to  recur  after  removal. 

Become  disseminated  in  distant  organs. 

They  inevitably  destroy  life. 

Primary  growth  is  always  single,  except  for  rare  cases  of 
bilateral  sarcomata. 

HISTOLOGICAL  CLASSIFICATION. 

I.  Connective  Tissue  Tttmottrs. 

I, — LIPOMA  {Fat  Tumour). 

Subcutaneous.     May  be  sessile  or  pedunculated. 

Lobulated    and    encapsuled,   and   painless — the    common 

kind. 
Multiple;  painful — adiposus  dolorosa. 
Diffuse — in  neck,  axilla,  groin. 
Subserous.     In    peritoneal    cavity — In    hernial    sacs — Exag- 
gerated appendical  epiploicac — In  spermatic  cord. 
Submucous.     Rare — Small.    Conjunctiva,     larynx,     and     any 

part  of  alimentary  canal. 
Subsynovial.     Forming  pedunculated  masses  protruding  into 

joint  cavities — "  Lipoma  arborescens." 
Intermuscular. — Comparatively  common. 
Intramuscular. — Rare. 


Periosteal. — Mixed,    with    stiiped    muacle    fibres,    generaUy 
congenital. 

Meninge.^l. — Either  intra-  or  extra-dural — Often  associated 
.  with  spina  bifida — Often  congenital. 
a.— CHONDROMA  (Carlilage  Tumour). --^ptU:a  degenerate  into 
mucus,  or  ossify — Long  bones  of  limb  at  epiphyseal  junction — 
Especially  from  phalanges  and  in  rickets  —  Parotid,  sub- 
maxilliiry,  and  lachrymal  glands, 

EccHONDHOsis. — Local  outgrowth  of  articular  cartilages,  espe- 
cially knee. 

Loose  CARirtAGES. — One  variety  is  fcrmecl  by  chondrificalion 
of  synovial  fringes,  which  then  become  detached  and  float  in 

3. — OSTEOMA  {Bans  Tumaur). 

Compact  or  Ivorv.— Dense  and  sessile.     From  frontal  bones, 
especially   in   sinus   or   orbit — External   auditory   meatus — 
Angle  of  mandible. 
Cancellous. — Tipped    with    cartilage    until    growth    ceases. 

Generally  from  epiphyseal  lines  of  long  bones. 
Other   Bony   Ouighowths  ;     Subungual   exostosis,  generally 
from  great  toe — Ossified  tendon  insartions^-Ossifled  muscles. 
4.— ODONTOMA.— (rHinoHrj  developing  from  teeth  or  teeth  germs). 
Epithelial.. — Probably   malignant.     Epithelial    columns   with 
cystic   dilatation   embedded   in   fibrous   tissue.     Arise   iiora 
enamel  organ. 
Follicular. — A  follicle  containing  a  permanent  tooth  crown 

remains  deep  in  the  jaw  and  becomes  distended  like  a  cyst. 
Radicular. — Hard  mass  of  dentine  and  cement  attached  to 
root  of  tooth. 
5.— FIBROMA  {Fibrous-tissue  Trimour). 

Simple. — Composeil  of  masses  of  fibrous  tissue.     Gums  (epulis) 

^-Ovary — Uteru  s — Nerves . 

MoLLUScOM  FiBROSUM. — OveTgTOwth  of  skin  and  subcutaneous 

tissue  in  pendulous  folds  or  pedunculated  tumours.     Often 

associated  with  multiple  neuromata. 

6.— MYXOMA     {Mucoid     Tumour).— Very     rare  -  in     pure     form. 

Often   present  as   degeneration   product   of   other  tumours. 

Nasal    polyp     (the    common    instance)    is    probably    only 

tedcmatous    granulation    tissue. 

7.— GLIOMA. — Consist    of    delicate,    branching,    neuroglial    ceUa>.l 

Brain — Spinal  cord. 
8.— NEUROMA  [Nerve  Tumour). 

Traumatic. — ^Thickened  proximal  end  of  a  divided  nerve. 
Plexifohm. — Myxomatous  thickening  of  subcutaneous  r 

underlying  hairy  mole. 
"False"  neuromata  are  merely  fibromata  growing, in 

9. — ANGIOMA  {Tumour  consisting  of  Blood-vessels]. 
Simple  N.bvu3. — Skin  or  sabcutaneons  tissue,  1 


t 

■M 


Connective  Tissue  Tumours,  Angioma,  coniinned. 

Birth  raark,  or  port-wine  stain,  involves  only  capillaries 
Telangiectasis  :   Arterioles,  venules,  and  capillarie; 
N^vo-lipomata  ;     Encapsuled   masses   o£   iaX  and   nsevoid 

Cavernous    Njevos. — Skin,    mucous    membrane,    surface    of 
liver.     Tissue  similar  to  erectile  tissue,  containing  large  blood 

Plexiforh     Angioma. — Subcutaneous     tissue,     eapecially     in 
scalp  or  limbs. 

Cirsoid  aneurysm— Aneurysm  by  anastomosis,  etc. 
I o.— LYMPHANGIOMA  {T-amours  consisting  of  Lymph-vessels.) 
Simple  or  Cavernous, — Dilated  lymphatics.     In  skin,  mucous 

membrane,  especially  tongue  or  lower  lip. 
LvMPHATic     Cyst. — Cystic     hygroma — Usually     congenital — 
Neck,  axilla,  or  groin. 
II. — MYOMA. — Consists  of  unstripcd  muscle  and  connective  tissue. 
Occurs  in  uterus,  bladder,  (esophagus,  and  intestine. 
Hard  or  soil,  according  to  the  proportion  of  fibrous  tissue  to 

muscle. 
Generally  multiple  and  encapsuled. 

Tends  to  degeneration  and  other  changes  :  Calcification — Myxo- 
matous degeneration — Gangrene — Sarcomatous  growth, 
iz. — MYELOMA  or  Myeloid  Sarcoma  (Marrow  Tumour). 

Consists   of   red   marrow   tissue,   i.e.,  many  inultinuciear   cells 

embedded  in  mass  of  rounU  and  spindle  cells. 
Very  vascular,  even  pulsating. 
Occurs  in  ends  of  long  bones  (especially  bead  of  tibia  and  lower 

end  of  radius),  and  in  mandible  or  maxilla,  or  as  an  epulis. 
Expands  outer  layer  of  bone  to  thin  shell.  ^m 

Does  not  disseminate  or  affect  lymph- glands.  ^1 

Doe.'i  not  recur  if  removed  locally.  ^M 

13.— SARCOMA  (Malignant  Connective-tissue  Tumour).  ^ 

Very  vascular.     May  cause  a  bruit.  ■ 

Liable  to  infect  blood-stream  by  venous  dissemination,  and  thus 
canse  metastatic  growths,  n      '  ..... 

Lymph   vessels   are   absent   o] 

infect    lymph    glands.     But 

melano-sarcoma  always  infect  the  glands. 
Degenerative   processes,   either   hremorrhagic  or  myxomatoua. 

Consists  of  immature  connective  tissue. 

Differs  from,  innocent  connective  tissue  tumour  by  preponder- 
ance of  cellular  over  intercellular  elements. 
Differs  from  malignant  epitheUal  tumour  by  fact  that  the  cells 
are  not  arranged  in  groups,  and  that  they  are  separated  by 

tercellular  tissue  and  blood  vessels. 
)  Round-celled  Sarcoma.— Universal  distribution  in  tissues, 
and  occur  at  any  age. 
Intercellulai'  substance  reduced  ti 


(c)  Spivdle-celled  Sarcoma  (including  the  so-called  "  mixed 

celled  sarcoma  "). — Cells  are  fusiform,  or  oatshaped.     In 

sections  some  are  round,  others  elonBateci. 
Intercellular    tissue    often    develops    into    librous    tissue, 

cartilage,  muscle,  or  bone. 
Occurs  in  periosteum   and   in   glands,   e.g.,   ovary,   testis, 

mamma,  faidney,  parotid. 

(d)  Alveolar  Sarcoma.     Cells  arranged  in  aJveoli  like  those 

Originate  in  skin  in  hairy  moles. 

(e)  Mbla no-Sarcoma.     Contain     masses     of    brown    pigment 

between  and  in  tlie  cella — Cells  vary  in  size  and  shape — 
Often  of  an  alveolar  type. 
Originate  in  skin  (moles),  nail  matriic,  vulva,  anus,  palate, 

and  uveal  tract.     At  any  ago. 
Intensely   malignant.      Infect    lymph-glands   and   rapidly 
disseminate. 
14.  ENDOTHELIOMA  is  a  sarcoma  which  arises  from  endotheUal 
tissues,  usually  in  a  gland,  e.g.,  the  parotid   or  testis.      It 
includes  a  quantity  of  glandular  tissue,   together  with  carti- 
lage, and  is  very  prone  to  myxomatous  change.    Also  develops 
in  the  serous  membranes — pleura  and  peritoneum— and  from 
the  ■'  carotid  gland  "  in  the  neck.     The  arrangement   of  the 
endothelium  in  branching  columns  gives  a  strong  resemblance 
to  an  epithelioma. 
Origih  may  be  from  endotheUum : 
Lining  lymphatic  clefts  or  spaces, 
Lining  blood-  or  lymph -vessels,  or 

Lining   lymph -vessels    in    sheath   o£    blood-vessels    (peri- 
theUoma). 
PsAM.MOM^  is  an  endothelioma^  which  arises  from  the  endothelial 
cells  covering  the  choroid  plexuses  of  the  brain. 
Cells   are   arranged   in   whorls.     Central   portions   become 
calcitied. 
IS-  ADREN.AL  TUMOURS.— Either  sarcomata  originating  in  the 
adrenal  gland  or  in  accessory   adrenal  glands,  which  may  be 
situated  beneath  renal   capsule,    beneath   hepatic   capsule,  or 
in  the  pelvis. 

Imitate  the  structure  o£  the  adrenal  zona  fasciculata. 
Often  occur  in  infants,  and   are   then   generally  bilateral. 

II.  Bpltbellaf  Tamoars. 

.  PAPILLOM.^. — Consists  of   a   central   axis   of   vascular  fibrous 
tissue  surmounted  hy  layer  of  epithelium.     Epithelium  never 
dips  down  into  the  tissue  below  the  basement  membrane. 
Warts. — Occur  on  the  skin,  tongue,  or  larynx. 

Single  and  stationary :  May  develop  into  horn,  sarcoma.,  ™ 
epithelioma. 


TUMOURS 


hildre  n  — OfteB  ^^B 


Epithelial  Tumours,  Warls,  conlinued. 

Multiple  ;  Possibly  infective — Especially  in  children — OfteB^ 

vanish  rapidly. 
Genital :    Result  from  vaginal  or  urethral  di^hargss. 
Villous   Papilloma.     Delicate   branching  filaments   occur   in 

bladder  or  renal  pelvis,  and  choroid  plexuses  of  brain. 
Intracystic    Papilloma.     Occur    in    ducts    of    glands,    e.g.. 

Horns  may  arise  in  four  ways  : — 

(a)  By  keratinization  of  a  wart,  especially  on  glans  penis. 
(A)  By  keratinization  of  the  contents  of  a  sebaceous  cyst. 
(c)  By  growth  from  the  cicatrix  of  a  bum. 
\d)  By  overgrowth  of  a  nail,  especially  the  big  toe  naiL 
.  EPITHELIOMA. — Consists   in   downward   growing   columns   of 
stratified  epithelial  cells,  simple  or  branching. 
Begins  as  a  wart,  ulcer,  or  lissurc. 

Occurs  to  any  surface  covered  by  stratified  epithelium — ^Month, 

tongne,    cesophagus,   larynx,    anu^,    penis,    scrotum,   vulva, 

vagina,    cervix — Skin,   especially  at   site   of  warts,  scars,  or 

chronic  ulcers — Bladder. 

Cohimns    of   down- growing    epithelium    often    become    homy, 

forming  cell  nests  or  epithelial  pearls. 
Rapidly    invade    lymph-glands,     but    rarely    become    further 
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3-  ADENOMA. ^Innocent  tumour.     Consists   of    gland  tissue  un- 
connected with  ducts.     Often  encapsulect. 

May  occur  in  any  gland.     Common  in  mamma,  ovary,  parotid, 
thyroid,  sebaceous  glands,  and  uterus, 

AlveoU  having  no  duct  outlets  they  are  very  often  cystic. 

When  growing  from  a  mucous  surface  they  are  pedunculated 
and  called  polypi.     Common  in  rectum  and  uterus. 

Usually  occur  in  adolescence. 
4.  CARCINOMA.— Malignant  tumour.     Consists  of  mass  of  gland 
tissue  of  an  abnormal  type.     Chief  points  are  : — 

Glandular  alveoli  penetrate  below  basement  membrane. 

Alveoli  may  consist  of  solid  columns  of  cells  instead  of  hollow 

Irregular  and  disorderly  proliferation  of  gland  tissue. 
Very  liable  to  ulceration  or  necrosis. 
Quickly  infect  lymph-glands — Rapidly  disseminate. 
Very  rare  ia  yoang — Commonest  at  45-65. 
(a)  C o LUUN A R- CELLED   Or  acinous  carcinoma  arising  from  and 
mimicking  a  tubular  gland  structure. 
Commonest    in    alimentary    canal,    [esophagus,    stomach, 
colon  and  rectum,  uterus. 
(6)  Spheroid AL-cELiED  Carcinoma.     Solid  columns  of  spher- 
oidal cells. 
Commonest  in  breast  and  stomach, 

SciRRHUS,  A  spheroidal- celled  carcinoma,  in  which  a  large 
proportion  of  connective  tissue  occurs,  forming  a  very 
hard  growth.     Especially  common  in  old  patients. 
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Ekcephaloid    Cancer.      A    spheroidal-celled    carcinocoa, 
containing  a  minimum    of    connective    tissue,   forming 
very  soft  growths.    Especially  common  in  young  patients. 
(()  Rodent  Ulcer  or  sebaceous  carcinoma. 

Probably  starts  in  the  cells  of  sebaceous  glands — Begins 

as  3,  nodule  on  the  skin — Ulcerates  after  several  years — ■ 

Slowly   destroys    every    tissue   it   meets,    e.g.,   eyeball, 

bones  of  face. 

Edges  show  but  little   heaping  up — Often  covered  by  a 

scab,  but  never  heals  by  cicatrbc 
Never  infects  lymph- glands.     Never  disseminates. 
Commonly  occurs  on  nose,  eyelids,  orbital  angles,  or  cheek. 
May  occur  on  neck,  or  rarely  on  trunk.     Common  in  the 
aged,  rare  before  40. 
Seldom  recnrs  after  complete  removal. 
Microscopically,   it    contains   no   "prickle"  cells   like    an 
epithelioma,  it  never  has  cell  nests  or  any  keratin ization, 
alid  its  cells  are  smaller  than  those  of  an  epithelioma. 
,  CHORION  EPITHELIOM.\  or  deciduoma  malignum. 
Generally  occurs  in  the  uterus  after  a  miscarriage. 
Consists  of  tissue  like  that  of  the  early  fcetal  chorionic  tissue, 
vii.  ; —Multinucleated  masses   of  protoplasm,  the  syncitium 
and  many  spindle  cells  like  those  of  Langerl^ns'  layer. 
Exactly  similar  tumours  occur  in  the  testis  ;  therefore  tliey  are, 
strictly  speaking,  teratomata. 
III.  Dermoids. — Skin   or   mucous   membrane 
situations  normally  devoid  of  tl 
SEQUESTRATION  DERMOIDS.— Occur  in  masses  of  embryonic 
epiblast  which  have  become  sequestrated  in  the  deep  tissues 
during   development,    especially    along    lines    of    fusion   of 
epiblastic  folds. 
S:ruATED.     Mid  line  of  body,  except  from  tip  of  nose  to  occiput. 
In  facial  and  branchial  clefts,  inner  and  outer  canthus  of  eye, 
Bides  of  nose,  angles  of  mouth,  pinna  of  ear. 

Over  scalp  in  the  cranium  and  root  of  nose  they  are  caused 
by  patches  of  epithelium  being  cut  off  by  iuward  growth 
of  membranous  bones  from  the  surface  skin.  Hence 
these  varieties  either  lie  in  a  hollow  of  the  bone  or  else 
underlie  the  bone  altogether. 
IMPLANTATION  CYSTS,— Found  under  the  skin  or  coujunctiva'i 
when  pieces  of  epithelium  have  been  buried  by  injury.  I 

TUBULO-DERMOIDS,— .^rise  in  a  persistent  (aetal  duct. 
Lingual. — Upper  part  of  thyroglossal  du 
Tkyroglossal. — Anywhere  in  mid  line  from  hyo       o   te  num. 

from  persistence  or  diverticulum  of  th    og  os  a   du 
Bh,*nchial. — Cysts   beneath  the   deep,  fa     a   o    ne  k  arising 

from  branchial  clefts. 
Rectal. — From  jjost-anal  gut.     They  ma    p  o  no      ctnm 

as  a  polypus.     They  m^  lie  between  um  an       a.CT-a'nv- 

They  may  bulge  out  behind  as  sacrococfus^a.   Vi-roo     . 
Ubaciui.. 
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Dermoids,  cotilhiiied. 

OVARIAN     DERMOIDS.— Probably  arise  from  an  ovnra  by  an 
abnormal  reproductive  development,  possibly  by  parthogenesis 
or  by  inclusion  of  a  fertilized  ovum  within  the  body  of  the  fcetus- 
Contain  skin  and  glandular  structures  of  the  utmost  complexity : 
hair   (often  very    long) ;     glands    (sebaceous,    sweat,   mam- 
mary) ;    skin   appendages    (horns,   nails,   epithelial    pearls)  ; 
bone  and  teeth. 
Somewhat  similar  tumours  occur  in  tastb. 
MOLES. — Dermoid   patches.     Hairy,   pigmented,    raised   areas    of 
skin  or  conjunctiva. 

Base  consists  of  large  cells  arranged  in  an  alveolar  fashion. 
Olten  form  starting -plact  of  melanotic  sarcomata. 
IV.  Teratoma.— A  .conglomerate  mass  of  fcetal  tissues  and  organs. 
Represents    a    "parasitic"    fcetus,    i.e.,    an    incompletely 

separated  and  ill-develojjed  twin. 
Or   possibly  arises   from   activity   of   an   undifferentiated 

reproductive  celL 
Commonest  in  sacrococcygeal  region. 
Ovarian  and  testicular  dermoids  may  be  of  this  nature. 

CYSTS.  J 

Of  Embryanic  Origin.  '■ 

DERMOID  CYSTS  (see  above).  ^\ 

DENTAL  CYSTS  (see  odontomesl. 
TUBULO-CYSTS.     DilaUtion  of  funcHonless  ducts. 

Cysts  of  the  Uhachus.     Cysts  of  vitello-intestinal  duct. 
Cystic  Disease  of  Testis  and  cyst  o£  the  epididymis  arise  from 

Wolffian  gland  and  duct. 
Par-oophoritic  Cysts,  Parovarian  Cysts,  anil  Paeavaginal 

Cysts  arise  from  Wolffian  tubules  and  duct  in  female. 
Congenital  and  Ikfantile  Hydroceles. 
Diatention  CTHta.     Formed  by  the  distention  of  closed  cavities. 
GLANDULAR  ;    Thyroid— Pituitary— Some  ovarian. 
NEW  GROWTHS,   especially  adenomata  :    Adenoma   of  breast- 
Ovarian  adenoma. 
PERITONEAL:     Hydrocele— Tunica   vaginalis— Canal  of  Nuck— 

Funicular  process — Ovarian — Hydrocele  of  Hernial  sac. 
SYNOVIAL. 

BuRS^. — Distention  of  normally-placed  burss,  e.g.,  prepatellar ; 

bursa   connected   with    joints,    so-called    "Baker's"   cysts; 

bursa:    of   new    formation,    e.g.,   that    between    hyoid   bone 

and  thyroid  cartilage. 

Gangua.— Hernia  of  synovial  membrane  tlirougha  tendon  sheatb. 

VASCULAR  SPACES  or  extravasation. 

LOOD  Cysts  :   Hsematocele — Breaking  down   of  vascular  new 
growths — Arachnoid  cyst. 
Lymph  Cysts  ;    Hygroma — "  Hydrocele  "  of  neck — "  Serous  " 
cysts  of  mamma,  axilla,  dt  groin. 


CYSTS 


NEURAL  CYSTS. 

Hydrocephalus — Distention       o£      ventricles — Syringomyelia- 
Distention  oS  central  canal  of  spinal  cord — Meningocele,  etc 
— Spina  bifida. 
Retention  Cysts. — Formed  by  a  blocking  of  gland  ducts. 

Galactocele — Cystic    disease    of    breast — Rantila — Dacryops 
— Pancreatic  cyst — Hydrometra — -Hydroaephrosis — Hydro - 
salpinx — Hyiirocholocyst. 
Parasitic  Cvats.  J 

echinococci's.  ^m 

Cysticercus.  ^ 

Hydatid  Cysts.  ^ 

DISTRIBUTION.— In  Australia  and  the  Arctic  regions,  where  dogs 
are  very  intimately  associated  with  hum^n  beings,  the  disease  is 

THE  PARASITE  is  a  small  tapeworm,  the  tenia  echinococcu?,  the 
adult  form  inhabiting  the  intestine  of  dogs  and  other  animals, 
and  the  embryonic  form  growing  in  human  tissues  inside  cysts. 

LIFE  HISTORY.— The  adult  consists  of  a  worm  liall  an  inch  long, 
with  four  segments.  The  head  has  four  small  suckers  and  a  row 
of  booklets.  The  posterior  segment  is  tiie  largest  and  is  filled 
with  the  genital  organs.  From  these  the  ova  are  discharged, 
and  are  thence,  by  contamination  with  food,  water,  or  uncooked 
vegetables,  conveyed  to  the  human  host.  The  embryo  develops 
in  the  stomach  or  intestine,  and  has  four  suckers  and  a  set  of 
booklets.  It  burrows  its  way  into  the  blood-stream,  and  is 
deposited  in  the  liver  or  any  other  tissue.  Here  it  lorms  a 
hyijatid  cyst. 

THE  HYDATID  CYST  consists  of  two  layers  :  an  ectocyst,  which  is 
firm  and  chitinous,  and  an  enUocyst,  which  is  protoplasmic.  The 
tissues  of  the  host  form  a  firm  filious  layer  or  capsule  outside  the 
cyst.  The  endocyst  is  formed  by  germinal  protoplasm,  from  which 
generally  grow  ;  (i)  Numerous  daughter  cysts  ;  (2}  Brood  cysts 
containing  other  embryos  in  their  interior  ;  (3)  Sohtary  heads  of 
mature  worms  known  as  scolices.  The  fluid  in  the  cyst  is  of 
specific  gravity  loo?,  witha  trace  of  albumen,  some  sodium  chloride, 
and  a  quantity  of  free  booklets,  by  which  the  nature  of  the  fiuid  is 
conmionly  recognized. 

VARIATIONS.— n  the  cyst  contains  no  brood  cysts,  daughter  cysts 
or  scolices,  it  is  known  as  a  barren  or  acephaJocyst.  Sometimes 
the  main  cyst  disappears  and  a  collection  of  daughter  cysts  and 
scolices  lie  free  in  the  tissues.  This  is  the  common  condition  in 
hydatid  disease  of  bones,  and  is  known  as  e-vc^enous  develop- 

SITUATION  OF  CYSTS.— Liver,  brain,  kidneys,  bone,  or  any  other 

tissue,  the  first  named  being  much  the  commonest. 
RESULTS. 

1.  Simple  growth,  causing  pressure  symptoms. 
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Hydatid  Cysts,  continued. 

2.  Rupture  into  a  serous  cavity,  causing  toxaemia  and  marked 

urticaria.     The  scattered  scolices  may  embed  themselves 
and  grow  in  the  peritoneum  or  pleura. 

3.  Death  of  the  parasite.     The  cyst  then  shrivels  up,  and  may 

eventually  become  caseous  or  calcified. 

4.  Suppuration,  with  all  the  possible  eventualities  of  an  abscess, 

e.g.,  septic  absorption,  rupture,  etc. 

Gystlcerctts  Cellttlosas  is  the  intermediate  or  embryonic  form 
of  the  common  tape-worm  or  taenia  solium.  The  cysticercus 
stage  is  generally  found  in  the  flesh  of  pigs,  and  the  adult  taenia 
in  the  gut  of  man.  But  sometimes,  especially  in  Germany,  the 
cysticercus  develops  in  human  tissues  as  one  or  many  cysts  of 
varying  size.  The  commonest  situation  is  the  brain  or  eye,  but 
occasionally  it  may  form  a  cyst  the  size  of  a  pea  under  the  skin. 
In  the  brain  they  are  eventually  fatal.  They  cause  destruction 
of  the  eye.     From  the  skin  they  should  be  excised. 


DeflnHJon.— A  forcible  solution  o£  continuity  of  the  soft  ti 
ConlxtsionB. — Skin  is  not  broken. 

ECCH  YMOSIS  OR  BRUISING  produced  by  rupture  of  smaU  b 


e  quantity,  and.  enclosed  by  fascia 


If  blood  is  poured  o 
or  membranes,  a 

H-EMATOMA    results.       Fluid     at    first  —  Becomes    hard    when 
coagulation,  occurs — This  hardness  begins  as  a  peripheral  ring — 
Results  in:  absorption,  organization  in  fibroid  mass,  serous  cyst 
{e.g.,  arachnoid  cyst),  or  suppuration. 
TREATMENT. — Evaporating   lotion,   or   hot  fomentations.     Firm 
pressure.     Aseptic  incision  as  a  last  resort  in  very  exceptional  cases. 
Inf:iMd  Wottnda— Clean   cut.  with  iinle  or   no  bruising.     Wide 
gaping  of  lips.     Free  ha?morrhaBe. 
TREATMENT. 

1.  Arrest  H.emorrhage. 

2.  Render  Parts  as  Aseptic  as  possible. 

3.  Sew  margins  together. 

4.  Drain    only    if : — Deep   infection   cannot   be   got   rid  of — 
Deep   bleeding   cannot    be   arrested — "  '    ' 
appted   (e.g.,   neck)  —  Wound    commnnicates    with    deep 
cavity  where  extravasation  exists,  e.g.,  wounds  of  ' 

5.  Dress,  with  eBicient  application  of 

6.  Pressure. 

7.  Attend  to  the  General  Health. 
FAILURE  TO  UNITE  by  first  intention,  due  to  :  — 

1.  Inefficient  Arrest  of  HiSMORRUACE. 

2.  Inefficient  Asepsis,  or  foreign  body  in  wound. 

3.  Inefficient  suturing. 

4.  Absence  or  Drain  in  cases  mentioned. 

5.  iNEFFiciENTDKESSiNG.i.e..  infection  after  it  has  been  sewn  upy'.^ 

6.  General  Disease. 

7.  Constitutional  Debilitv. 
IF  INFECTION  HAS  OCCURRED  it  is  indicated  by  :— 

Rise  of  temperature,  rigor,  etc. — Local  pain  and  throbbing — 

Signs  of  infiammation  round  wound. 
Treat  by  :    Opening   freely — Washing  out  with   peroKide  of 
hydrogen — Freely  draining. 
DEATH  MAY  OCCUR  from  shock.  Iiasmorrhage,  or  septic  intet\\OTi- 
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he  soft  parts.  ^^H 
[ding  parts.  '^^H 


Lacerated  and  Contused  ^Vounda. 

Produced  by  a  blunt  instrument,  whicb.  ti 

Wound  is  associated  with  iiijury  to  the  surrounding  parts. 

HxQiorrhage   is  slight,   or  absent,  as  vessels  have  been  torn 

rather  than  cat- 
Edges  torn  and  bruised,  with  little  or  no  gaping. 
Parts  may  be  cat  oft  from  their  blood  supply  by — Original 
injury,     inflammatory    reaction     (thrombosis),    or    pressure 
of  bandages. 
Hence  Slougiung  or  Gangrene  are  common  occurrences. 
IF  ASEPTIC  it  may  heal  by  first  intention  it  edges  can  be  brought 
together,   but  generally  some  sloughs  have  to  be  absorbed,  or 
cast  off,  and  healing  is  by  granulation. 
IF  SEPTIC— as  the  majority  of  such  cases  ate — acute  inflammation, 
resulting   in   suppuration,   sloughing,   or   gangrene,   attack   parts 
round  the  wound. 

Tliis  secondary  sloughing  is  responsible  for  the  loss  of  much 

more  tissue  than  is  the  original  injury  in  most  cases. 
After  sloughs  have  separated,  wounij  heals  by  granulation. 
DEATH    MAY    OCCUR    from  shock  or  septic  infection. 
TREATMENT. 

Clean   up   (under  amsthetic   if   necessary).     Trim   off   ragged 

edges  and  remove  parts  likely  to  slough. 
Leave  wound  open,  and  pack  or  suture,  leaving  many  gaps  for 

drainage. 
If  septic  inflammation  occurs — Hot  fomentations  until  sloughs 

have  separated  or  suppuration  ceased. 
If  wound  is  very  severe  and  involves  a  IJrab  : — 
Ampdtation   will   be   called  for; — If  limb  has   Iwen  torn 
off — If  part  is   quite   disorganized — If    gangrene  occurs,   or 
is   imminent — If  severe  septic  symptoms   occur — In  severe 
crushes  of  the  foot  in  elderly  patients. 
Amputation  wii-l  be  Necess.\hv  in  the  following  conditions 
if  they  result  in  Gangrene,  but  not  otherwise  :   Compound 
comminuted   fractures — Extensive     stripping   of   soft    parts 
from   bone — Wound   of   the    main   artery. 
The    Necessity    for    Amputation    is   increased  bv: — Age 
and    debility    of    patient — ^Distance    from    heart    and    bad 
lilood  supply  (hence  the  foot  is  the  most  Ukely  part  to  require 
amputation) — Severe  sepsis. 
Pmictiired  Wounds. — Long  deep  wound  with  small  orifice. 

LIABILITY  TO  INJURE  DEEP  STRUCTURES :— Blood-vessels 
— Nerves — Vis  cera — Serous  cavities— J  oints . 
If  infected,  deep  suppuration  occurs. 
OFTEN  LEAVES  A  FOREIGN  BODY  in  depUi  of  wound. 
TREATMENT. 

In  the  absence  of  evidence   oi  sepsis  or  symptoms  due  to 
injury  to  deep  structures— Simply  clean  and  dress. 


PUNCTURED    WOUNDS 

a.  If  deep  structures  give  ajTnptoms  of  injary — Open  depths 
of  wound,  and  deal  with,  deep  structures. 

3.  If  there  is  any  question  of  foreign  body — Locate  with  X  rays. 
Remove  only  if  it  is  causing,  or  hkely  to  cause,  symptoms. 

4.  If  suppuration  occurs^Enlarge  wound  and  drain. 

Ounsbot  ^VoIIIlds. 

FROM    MODERN    RIFLE    BULLETS. 
Simple  punctured  wound. 
Straight   track   between   the   aperture   of   entry — small 

puncture. — and  aperture  of  exit— a  small  slit. 
Only  injures  structures  in  its  direct  path. 
Sepsis,  or  introduction  of  foreign  bodies,  is  rare. 
SOFT-NOSED   BULLETS,   dum-dum  bullets,   and  hulleK  of  low 
velocity  produce  much  more  laceration  from  their  disruptive  force. 
DEEP    INJURIES. 

Blood-vessels. —  Fatal     hremorrhage  —  Traumatic    aneurj-sm 

(when  artery  has  been  button -holed ) — .\rteriovenDu3  aneurysm. 

Bones. ^ — Shaft ;  Compound    comminuted    fracture — Caucellous 

tissue  may  be  simply  perforated. 
Head. — Splintering  of  the  inner  table— Destruction  of  cerebral 

substance  along  the  track  of  bullet — Not  necessarily  fatal. 
Abdomen.— Mortality  is  only  40  per  cent  without  operation. 
If  the  gut  is  empty  its  perforation  closes  by  a  local  plastic 

process  without  general  peritonitis. 
Liver,  spleen,  and  kidneys  recover  without  much  damage. 
Haemorrhage  from  injury  to  vessels  is  moat  common  cause 
of  death. 
TREATMENT  OF  GUNSHOT  WOUNDS. 

Expectant  Treatment  is  the  general  rule. 

Amputate  according  to  same  rules  as  apply  to  lacerated  wounds. 

Ahhest  H.EMORRHAGE  and  immobiliie  fractures. 

In  Cran:um:  Always  trephine  to  remove  splinters  of  inner  table. 

In  Abdomen  :    Do  not  eiiplore  unless  signs  of  hemorrhage  or 

Metliods  of  Healing  of  WonndB.  1 

HAEMORRHAGE  fills  interstices  with  clot.  | 

THROMBOSIS  closes  ruptured  vessels. 

EXUDATION  of  leucoc>'tes  and  serum  from  thrombosed  veswls 
into  edges  of  wound  and  blood-clot. 

ABSORPTION  of  iilood-clot  and  dead  tissues  by  the  leucocytes. 

SUPPURATION.— If  the  wound  is  infected  with  a  few  micro- 
organisms of  a  mild  type,  these  too  are  absorbed  by  the  leuco- 
cytes. If,  however,  the  infection  is  of  a  more  virulent  type,  the 
leucocytes  are  killed,  and  form,  with  the  serous  exudation,  pus. 

FIBROBLASTS  arise  from  endothelial  celU  and  from  fixed  con- 
nective tissue  cells,  and  line  the  edges  or  surface  of  the  wound. 
They  are  large,  elongated  cells,  with  distinct  nuclei. 
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Methods  of  Healing  of  Wounds,  cmitinufd. 

VASCULARIZATION  of  the  layer  of  fibroblasts  is  broaght  about 

by  a  budding  of  solid  outgrowths  Ironi  tlie  capillary  walls.     These 

outgrowths    eveDtiially    become    canalized,    and    joining    other 

channels,  form  new  capillary  loops. 
GRANULATION  TISSUE  la  thus  formed  by  a  layer  of  fibroblasts 

vascularized  by  new  capillary  loops. 
SURFACE  OF  WOUND  heals  by  the  growth  o(  epithelial  cells  Irom 

the   cut   epithelial   e<lges,   over   the   summit   of   the   granulation 

CICATRIZATION  of  the  wound  is  caused  by  conversion  of  granula- 
tion tissue  into  white  fibrous  tissue,  the  librillx  of  which  arise 
from  the  protoplasm  of  the  fibroblasts,  or  as  an  intercellular 
exudation.  Both  nucleated  cells  and  blooil- vessels  ultimately 
tend  to  disappear  from  the  scar  tissue  owinp;  to  the  contraction 
and  compression  of  the  fibrilljB. 

SCARS  OF  RECENT  WOUNDS  will  therefore  be  more  vascular, 
i.e.,  redder,  than  surrounding  parts  in  their  early  stages,  when  they 
consist  of  vascular  granulation  tissue.  They  will  be  less  vascular, 
i.e.,  paler,  than  surrounding  yarts  in  their  later  stages,  when  they 
consist  of  avascular  fibrous  tissue. 

CUTICLE  COVERING  SCARS  is  devoid  of  any  skin  structure 
or  appendages.     No  hair,  glands,  papillje,  or  lymphatics. 

Modilications  of  HealJng.  J 

HEALING  BY  FIRST  INTENTION.  H 

No  gap  is  left  between  the  divided  wound  surfaces.  ^^ 

No  loss  of  tissue  by  sloughing  or  septic  infection. 
Granulation   tissue  is  present  as   a   thin   layer  only,  between 

adjacent  surfaces. 
Scar  consists  of  a  mere  line  of  fibrous  tissue, 
HEALING  BY  SECOND  INTENTION,  or  healing  by  granulation. 
A  Gap  is  Left  between  the  divided  edges  of  the  wound,  or 
A  Gap  i.s  Caused  by  the  loss  of  tissue  due  to  sloughing  or  septic 
infection. 

When  the  edges  of  the  wound  have  been  sewn  up,  the 
depth  of  the  wound  is  occupied  by  the  dead  tissues, 
either  sloughs  or  pus,  and  further  healing  cannot  occur 
until  these  have  been  removed  by  the  opening  of  the 
wound. 
Small  aseptic  sloughs  may  be  absorbed  or  digested  by  the 

subjacent  granulation  tissue. 
Large  aseptic  sloughs  will  be  simply  cast  off. 
Septic  sloughs  will  be  separated   by   a  process   of  acute 
inflammation  involving  the  loss  of  substance  of  more  or 
less  of  the  living  tissues  in  the  edges  of  the  wound. 
The  Gaping  Furrow  between  the  wound  surfaces  has  to  be 
filled  up  by  granulation  tissue. 
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The  Large  Akea  of  Granulation  Tissue  has  to  be  covered 
over  by  an  extensive  sheet  of  cuticle. 

The  cuticle  does  not  grow  over  the  granulations  unless  the 
latter  is  on  the  same  level  as  the  edges  of  cut  epithehal 
surface. 
This  "  levelling  up "  is   produced  by   the   gap  being  filled 
with  granulation  tissue,  and  also  by  the  contraction  of 
the  latter  drawing  the  edges  and  the  base  of  the  wound 
towards  one  another. 
The  Scar  resulting  from  this  is  a.  large  mass  of  fibrous  tissue 
in  whicli  much  contraction  takes  place. 
HEALING  BY  UNION  OF  GRANULATING  SURFACES. 

Produced  when  a  gaping  wound  is  brought  together  after  it 

has  become  covered  with  granulations. 
Granulating   surfaces    will    unite    if    sepsis    is    absent,  and   if 
granulating  surfaces  are  liealthy  and  vascular. 
HEALING   UNDER  A   SCAB.— Healing  by  granulation  when  the 
granulating  surface   is   covered  by  a   mass  of  dried   blood   and 
eicudation. 
HE.\LING  BY  ORGANIZATION  OF  BLOOD-CLOT. 

Large  spjaces  are  left  in  the  depth  of  the-  wound  which  become 

full  of  blood-clot. 
The   blood   is  removed  by   leucocytes  and   these  replaced   by 

granulation  tissue. 
Blood   only  acts  as  a.  passive  scaffolding  for   the  activity  of 
leucocytes. 
modification  of  Scars. 

EXCESSIVE  CONTRACTION  produces  great  deformity  when  large 

subcutaneous  areas  are  involved  in  the  neck  or  flexures  of  limbs. 

Treat  by  dividing  scar,  stretching  contracted  part,  and  grafting 

KELOID. — A  vascular  fibroid   mass  raised  above  the  surface,  and 
sending  radiating  processes  in  surrounding  parts. 
Specially  frequent  in  tuberculous  patients. 
More  often  occurs  when  antiseptics  are  used  than  when  these 

are  avoided. 
May   be   due  to   the   involvement   of  a  subcutaneous   muscle 
(e.g.,   platysma)   in   the   scar,   constantly   dragging   upon   it 
during  healing. 
Recurs  on  removal,  but  often  disappears  spontaneously.  ^ 

ULCERATION.— Due  to  defective  blood  supply.  I 

PAINFUL  SCARS.— Due  to  implication  of    nerve  terminals  or  al 
bulbous  nerve  end  by  contracting  scar. 

Treat  by  opening  and  freeing  or  excising  nerve. 
MALIGNANT   DISEASE   may  attack   any  scar.     Generally  affect 
superficial  scars  subject  to  much  irritation,  e.g..  X-ray  burns. 
Slow-growing,  lungating  epithelioma. 

Pain  and  lymphatic  infection  do  not  occur  until  neighbouring 
sldn  is  invaded. 
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Chapter  XL 
INJURIES  OF  BLOODVESSELS.* 

HEMORRHAGE. 
Symptoms. 

1.  AFTER    SUDDEN    LARGE    HAEMORRHAGE. 

Pallor  of  surface  and  of  mucous  membranes. 

LiviDiTY  exists  if  sudden  death  has  followed  wound  of  a  large 

artery,  because  there  has  been  no  time  for  veins  and  capillaries 

to  empty. 
Respirations  quick,  sighing  and  gasping. 
Pulse  rapid,  small,  and  weak. 
Noises  heard  in  ears. 
Dimness  of  Vision  with  flashes  of  light. 
Syncope,  nausea,  loss  of  consciousness. 
Restlessness. 
Surface  is  Cold. 
Sweating  is  abundant. 
Subnormal  Temperature. 
Great  Thirst. 

2.  AFTER  RECURRENT  SMALL  HAEMORRHAGES. 

CEdema  of  evelids  and  extremities. 
Liability  to  Faint  on  slight  exertion. 

Pulse   is   quick   and   easily  compressible,  with   full   beat  and 

empty  artery  between  beats,  and  well-marked  dicrotic  wave. 

A   Tendency   for    all   the    Symptoms  to  Increase  as  bleeding 

continues. 
Blood    shows    Leucocytosis    and    diminution    of    red    cells    and 

haemoglobin. 
After   haemorrhage   has   ceased,   especially  concealed    haemorrhage. 
Temperature  rises  to  ioi°-io2°  F.  for  one  or  two  days. 

Clrctftnstances  -which  modify  the  effects  of  haemorrhage. 
QUANTITY  of  blood  lost. 

RATE  of  loss.  The  sudden  loss  of  a  comparatively  small  quantity 
is  more  dangerous  than  the  gradual  loss  of  a  much  larger  quantity. 

AGE  of  patient.     Infants  and  aged  patients  bear  loss  of  blood  badly. 

SEX.     Women  are  less  affected  than  men. 

CONSTITUTIONAL  CONDITION.  The  following  render  bleeding 
much  more  serious  :  Pre-existing  Anaemia  ;  any  asthenic  or 
cachectic  disease  ;  Marasmus  ;  co-existent  Shock  ;   Sepsis. 

*  Pearce  Gould.  Treves'  "  System  of  Surgery,"  Vol.  I.  i. 


n^MORRHAGE  69 

IN   OPPOSITE   CONDITIONS,    notably   in   plethoric   individuals 

witli   high  tension   pulse,   or   any  cause   of    visceral  congestion. 

cerebral     or     pulmonary     in     particular.     Bleeding     may     be 

Positively  Beneficial. 

DiagnoaiB  of  HaemorrliaiEe   (especially  concealed  hemorrhage). 

IN  SHOCK. 

Symptoms   are   at   their   worst  immediately  after   the  injury, 

and  Tend  to  Improve  with  time,  except  in  fatal  cases. 
Nerve  Symptoms  are  much  more  prominent  from  the  first  : 
Unconsciousness,  flaccid  limbs,  pupils  dilated. 
IN  CEREBR.\L  CONCUSSION. 

Symptoms  are  of  Sudden  Onset. 

Unconsciousness  is  well  marked  and  out  oi  all  proportion  to 

the  circulatory  depression. 
History  of  blow  on  the  head. 
IN  CEREBRAL  COMPRESSION.  ^ 

Paralysis  and  coma.  ^^M 

Pulse  is  full,  strong,  and  slow.  ^^M 

Respiratcons  are  deep  and  noisy.  ^^H 

Skin  is  hot  and  congested.  H 

Pupils  are  often  unequal. 
IN  H.EMORRHAGE,  on  the  other  hand, 

Symptoms  are  trivial  at  first  and  increase  in  se/erity  gradually. 
Pallor,  restlessness,  dyspnrea,  and  thirst  arti  conspicuous  before 


(For    the   diagnosis   of   abdominal,   thoracic,  and   joint 
haemorrhage,  see  the  respective  sections.) 
The  Arrest  of  Hsemorrluige  always  consists  of  two  stages  :— 
I.— TEMPORARY— The   stopping   oi   the   bleeding.     This   can  be 

Natural  or  Artificial. 
11. — PERM.^NENT — The    repair    of    wounded    vessels.      This    is 
always  a  vital  process,  and  nothing  artificial  can  take  its  place. 
The  Natural  Temporary  Arrest  of  Haemorrhage  J 

IS  BROUGHT  ABOUT  BY  ■ 

The  Contraction  of  the  ends  of  the  vessel.  H 

The  Retraction  of  the  vessel  in  its  sheath.  ^ 

Curling  up  of  inner  coats  within  the  outer. 
Coagulation  of  blood  in  and  round  the  end  of  the  vessel. 

An  internal  clot  forms  between  the  nearest  branch  and  the 

cut  end  of  the  vessel. 
A  central  clot  forms  in  the  lips  of  the  cut  vessel. 
An  e-tternal  clot  forms  outside  the  cut  end  of  the  vessa 
and  between  the  middle  coat  and  the  sheath. 
IS  AIDED  BY 

Contusion    or    Lacebaiios    of    the    vessel.     This 

contraction  and  retraction  of  the  coats. 
Diminished  Blood-pressure.     Bleeding  generally  stops  « 
the  patient  faints. 
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INJURIES    OF    BLOOD-VESSELS 


The  Natural  Temporary  Arreet  of  Hxnton-hage—foti/iiiiied, 
Increased    CoAot-LABiuiv    of   the    blotxl.     Thia    i 

aluemia  ;    in  asphyxia  ;    after  taking  much  milk,  lime  salts, 
or  magnesium  carbonate  ;  when  fluids  are  restricted. 
IS  RETARDED  BY 
Clean  cut  wounds. 
Partial    Division    of    vessels,    preventing    contraction    and    ' 

retraction  of  vessel. 
Increased      Blood -PHEssn he  :       Renal     disease ;     plethor 

Movement  of  the  part. 

Stimulation  of  the  Heart  (by  drugs,  alcohol,  etc.). 

HjEMOPHILIA. 

Chronic  Jaundice. 

Diminished  Coagulability  of  the  Blood  :  Vegetarian  die    , 

diminution  of  lime  salts  ;    citric   acid  ;    large  quantities  of 

fluid  ;  restriction  of  food. 

Tte  Permanent  Arrest  o£  Hfetnorrhage  is  produced  by 
HEALING  OF  THE  WOUNDED  VESSELS. 
The  clot  liecomes  contracted  and  fissured. 

The  vasa  vasorum.  dilate  and  exude  plasma  and  white  corpuscles. 
The  wall  of  the  blood-vessel  is  thus  swollen  and  more  vasculsir. 
The  clot  is  penetrated  by  leucocytes  and  fibroblasts,  the  latter    ' 

formed  by  proliferation  of  eudothelium. 
The  red  cells  disintegrate  and  are  removed  by  the  leucocytes. 
The  fissures  in  the  clot  are  lined  by  proliferating  endothelium, 

thus  forming  new  capQlaries. 
The  capillaries  communicate  with  (.i)  The  lumen  ot  the  vessel ; 

(6)  The  vasa  vasorum. 
The   clot   and   the   vessel    wall   eventually  become   organiied  ^ 

DIFFERENCES  IN  HEALING  OF  ARTERIES  AND  VEINS. 

In  an  Artery  ;   A  lateral  wound  does  not  heal  until  the  lumen 

of  the  vessel  is  obliterated,  because  the  high  blood-pressure 

displaces  the  clot.     When  the  lumen  is  once  obliterated  it 

seldom  is  opened  up,  because  the  thick  arterial  wal!  actively 

contracts  and  forms  a  strong  scar. 
In  a  Vein  :    A  lateral  wound,  when  o 

IieaU.     The  blood-pressure   is  too 

When  a  vein  is  obliterated  by  thrombosL- 

re -canalized. 

Tlie    Surgical    Arrest    of    Haemorrhage    is   brought   abont 
by  closing   the   mouths   of   wounded   vessels  and   holding  them 
closed  until  they  are  plugged  by  firm  clot.     The  following  method*    1 
"  ~fl  employed  ; — 
.  PRESSURE  :  — 

;   Preliminary   to  other  means  :    On   the  artery  at  s 
distance  ftora  the  wound.     On  tlie  bleeding  point. 


is  plugged  by  clot, 
1  disturb  the  clot. 
,  it  often  becomes    ' 
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As  THE  Sole  Means  of  arrest :  Capillary  or  parencliymatous 
bleeding  ;  bleeding  irom  a  superficial  vein  ;  bleeding  La  a 
bony  cavity  ;  bleeding  from  a  hollow  organ  or  cyst  ;  deep 
hemorrhage  where  ligature  canuot  be  applied. 

Its  Dancers  in  other  cases  are :  Inefficiency ;  gangrene 
conversion  o£  open  iato  concealed  hemorrhage. 

2.  FORCEPS:    As  a  preliminary  to  ligature:   As  a  solu  means  in 

small  vessels.     Cause  adhesion  of  lips  of  vessel  and  curling  up  of 

3.  CLAMPS. 

RAPm  Method  :  A  vascular  pedicle  is  crushed  and  its  vessels 
obliterated  at  one  stroke,  e.g.,  pedicles  of  polypi,  appendix 

Slow  Method  :  Clamps  are  left  on  for  48  hours.  On  inacces- 
sible structures,  e.g.,  pedicles  of  renal  tumours  or  broad 
ligament  of  uterus. 

4.  TORSION.      Vessel    i.-i    twisted    8    half   turns    of   the    forceps. 

Inner  coats  curl  up  inside  lumen.      Outer  coat  twists  up  as  a 
knot  outside. 

5.  LIGATURE.— The     method     of     choice     in     most    cases    (see 

"  Ligature  of  Arteries  "). 

6.  CAUTERY.- — Causes  great  contraction  and  retraction  of  vessels. 

A  dull  red  heat  only  is  essential,  otherwise  the  vessel  will  be 

Is  Especially  Useful  :     In  parenchymatous  bleeding  ;     in 
Weeding  from  a  sloughy  surface  ;  in  internal  piles. 

7.  COLD    causes    contraction   of   small   vessels.     Sucking   ice    for 

bleeding    from    mouth,    throat,    and    stomach.     Iced   douches 

for  epistaxis.     Ice  compress  over  a  bleeding  viscus  ;    e.g.,  in 

hsmatemesis. 
3.  HEAT  acta  in  the  same  way  as  cold.      Hot  water  should  bftl 

between  120°  and  i;o°  F.     Useful  for  large  bleeding  surface ',  9 

e.g.,  uterus,  bone  cavities,  or  cysts. 
9.  STYPTICS,  e.g.,  alum,  perchloriiie  of  iron,  or  tannic  acW.      Tliey 

hasten    coagulatiou    of    the    blood.     Very    unreliable.     Small 

wounds  of  the  face,  capillary  oozing  in  mouth  or  nose,  tungating 


I.  SUPRARENAL  EXTRACT  as  a  local  injection  or  application. 
Injection  up  to  10  min.  of  t-tooo  adrenahn  chloride.  Causes 
contraction  of  small  vessels.  Is  generally  used  in  conjunction 
with  eucaine  as  a  preliminary  to  superficial  operations. 

.  ERGOT,  administered  by  mouth  or  as  a  hypodermic  injection. 
Used    for    post-partum    li^craorrhage,      Causei    tl         * *- 


Treatment  of  tbe  Effects  of  HiBtnorrfuige. 

REST — local  and  general. 

KEEP  THE   HEAD  LOW— to  prevent  syncope, 

WARMTH— By  blankets  and  hot  bottles. 
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Treatment  of  the  Effects  of  Hxmorrbage—coii/iiiiic'd. 

INFUSION  OF  S-\I-1NE  FLUID  (sodium  chloride  Jj  to  Oj). 

I«To  A  Vein, — Use  a-4  pints.     Inject  into  a  superiicial  vein. 

e.g.,  median  basilic.    Temperature  ioo°  F.    Avoid  injecting  air. 

Subcutaneous. — Into  the  tissues  under  the  mamma  or  axilla. 

Specially  suitable  for  cases  where  astiiatance  is  unavailable. 
Continuous  Transfusion. — The  saline  solution  is  allowed  to 
continue  running  into  the  subcutaneous  tissue,  or  into  the 
rectum,  slowly  for  11-24  hours,  using  6-10  pints  of  fluid. 
TRANSFUSION    OF   V.\SOCONSTRICTOR    SOLUTIONS: 
Adrenalin — Ergotinine. 

Raise   blood -pressure,  and   therefore   combat   shock.     Are 
unsuitable  if  the  hsemorrha^e  is  likely  to  recur. 
RECTAL  INJECTIONS.— One  pint  of  hot  water,  with  or  without 
brandy,  given  every  two  hours  (also  continnous  irrigation,  see 

HYPODERMIC  STIMULANTS.— Strychnine  sulphate  up  to  HI,  x 
of  the 'liquor ;  ether  IUxk-xxx.  These  are  indicated  for  syncope ; 
they  have  the  disadvantage  of  tending  to  renew  the  bleeding. 

DIRECT  STIMULATION  of  the  heart  by  sinapism  or  fomentations. 

DIET. — Hot  fluid  nourishment  at  iirst ;  light  and  generous  diet  later. 

DRUGS. — Iron  with  quinine  or  nux  vomica,  for  aniemia. 

GENERAL.— Prolonged  rest,  with  plenty  of  sun  and  fresh  air. 
The  ClaasificaUon  of  HfCTnorrhage. 

L— ARTERI.\L:   (i)  Prtmarv  ;   (i)  Intermediate  or  reactionary  ; 
(3)  Secondary. 

II.— VENOUS. 

III.— CAPILLARY.  ^H 

I.  ARTERIAL    H.£KIORRHAGE  ^H 

OCCURS  IN  SPURTS  synclironous  with  the  lieart's  action.  ^^M 

Is  bright  red  colour.  ^^^ 

Is  much  more  profuse  from  the  proximal  thatt  from  the  distal        ' 
end  of  the  vessel. 
1. — PrJmarr  Hemorrhage — Occurs  at  the  time  of  the  injury. 
DUE  TO  a  failure  to  occlude  the  wounded  vessels. 
It  tends  to  become  less  and  cease  in  time. 
TREATMENT. 

Enlarge  the  Wound  and  Secl-re  the  Bleeding  Vessel. — 
Except 

Wounds    in    the   tonsillar   region,   when    ligature    of    the 

external  carotid  is  indicated. 
Stab  wounds  in  palm  and  sole,  where  a  graduated  compress 
can  be  tried  first. 

kTiE  Both  Cut  Ends  in  large  ve.ssels.  ^^m 

Let  It  Alone  if  the  bleeding  stops  naturally,  except  : —  ^^^| 

The  distal  end  of  a  large  artery.  ^^^H 

A  punctured  wound  of  an  artery.  ^^^H 
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2— Intermediate  or  Reacfionary  Haemorrhage 

OCCURS  WITHIN  m  hours  of  the  injury. 

DUE   TO   a   failure   of   the    means    for    the   temporary   arrest   of' 

fjicmorrliage. 
BROUGHT    ABOUT    BY  :— 

Patient's  movements  and  restlessness,  or  rise  of  blood -pressure 
and  increased  force  of  the  heart,  which  accompanies  reaction 
after  an  operation. 
The  dislodgement  of  a  clot  from  a  vessel. 
The  slipping  of  a  ligature. 
Failure  to  secure  the  distal  end  of  a  wounded  artery,  which  only 

bleeds  after  anastomising  vessels  have  dilated. 
Failure  to  occlude  the  lumen  of  a  punctured  artery.     Tlie  clot 
is  displaced  from  the  punctured  wound  when  blood -pressure 

TREATMENT. — The  same  as  for  primary  li^morrhage. 

i' — Secondary  Haemorrhage 

OCCURS  LATER  tlian  24  hours  after  the  injury,  especially  between 

7  and  ID  days. 
IS  DUE  TO  iailure  of  repair  in  a  wounde<i  ves=e1,  or  ulceration  of  a  J 

vessel.  'm 

CAUSES.  I 

(a)  Septic  Inflammation  of  the  artery. 

(6)  Yielding  of  an  Arterial  Cicatrix,  brought  about  by 
division  oi  its  inner  and  middle  coats  by  too  tight  ligature  : 
disease  of  the  artery,  e.g.,  atheroma  or  calcareous 
change  ;  cachexia,  hxmophilia,  renal  disease,  diabetes  ; 
violent  cardiac  action  ;  increased  blood -pressure  ;  punc- 
tured wound  of  artery,  the  lumen  of  the  artery  not  being 
obliterated. 

(c)  Proximity  of  Ligature  to  a  Large  Branch,  giving  a  very 

(d)  WocNn  OF  A  Branch  just  below  the  ligature,  whose  cicatrix 

gives  way  when  inll  force  ol  anastomotic  circulation  is 
established. 

(b)  Favltv   Ligature,   which  may  be  :    Septic — Too  tight — 

Hard  knot  or   sharp   edge — Too  quicidy  absorbed,  e.g., 
catgut. 
PHENOMENA    OF    SECONDARY    H.EMORRHAGE.— Is    slight 
at  first^Recurs  at  intervals — Becomes  steadily  greater  at  each 
recurrence — Has  no  tendency  to  spontaneous  cure. 

It  is  more   frequent  from    the   distal   than  proximal  end 

ol  artery,  because :  at  the  distal  side  of  a  ligature  there 

is  smaller  clot  formed,  the  vasa  vasorum  are  obliterated 

by  ligature,  the  lilood -pressure  is  higher. 

TREATJIENT    OF   SECONDARY   H.EMORRH.\GE.— It   should 

always  be  dealt  with,  whether  il  has  ceased  or  not,  and  whether  it. 

is  small  or  large. 
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Secondary  HnmoiThage,  continued. 

{a)  Pressure  on  Main  Vessel  above  should  be  tried  first. 

(Zj)  Open   the  Wound  and   ligature  vessel  above  and   below 

bleeding  point.     Endeavour  to  render  the  parts  aseptic 

and  drain, 
(s)  Caittery  used  at  a  dull  red  heat,  in  soft,  sloughy  wounds, 
(d)  Ligature  of  the  Main  Thukk   above  is  indicated  : — 

When  above  methods  have  iailed. 

When  it  is  known  for  certain  what  artery  is  bleeding. 

After  amputation  at  shoulder  or  hip  joints. 
(i)  Amputation  is  called  tor  when  the  bleeding  occurs  from  the 

femoral  artery  already  ligated  in  continuity,  because  a 

second   ligature   would   cause   gangrene.     In   the  arm   a 

second  ligature  may  be  attempted. 
(/)  Firm   Plugging   is   the   only   possible   treatment   in   deep 
vessels  of  the  root  of  the  neck,  groin,  and  abdomen. 

11.  VENOUS    HEMORRHAGE 

OCCt.'RS  IN  A  STEADY  STREAM,  except 

From   the   cerebral  sinuses   it  spurts   synchronously  witli 

From  large  veins  of  the  neck  it  .spurts  synchronously  with, 
respiration. 
Is  OF  a  Dark  Colour. 

Is  FROM  THE  DisTAL  end  of  the  divided  vessel  only  ;  except ;  in 
the  neck,  in  varicose  veins,  in  branches  of  large  veins,  if  no 

TREATMENT. 

Pressure  is  sufficient  in  supertlciat  veins. 

Ligature  is  needed  tor  veins  in  the  neck — Deep  veins — Varicose 

PtuGGiNG  is  necessary  when  veins  lie  in  bony  cavities,  e.g., 

cranial  sinuses. 
Suture,  or   Ligature,  in  punctured  wounds  of  large  veins,  so 

as  not  to  occlude  tlie  lumen. 
Tie  the  Artery  at  a  different  place,  but  do  not  occlude  tlit 

vein,   if   main   vein   of   a    limb    is  wounded  slightly  when 

operating  to  ligate  the  main  artery  in  continuity. 

in.  CAPILLARY   H.<^MORRHAGE 

(including  parenchymatous   hirmorrhage)  conf.i.sts  of  an  oozing  from 
wound  surfaces. 
TRE.\TMENT.— Sew  up  the  wound  ;    or,  when  this  is  impractic- 
able, pressure,  plugging,  or  the  cautery  must  be  used. 

H.£ailOPHIUA. 

DEFINITION.— .\  hereditary  disease  in  which  there  is  a  tendency 
to  spontaneous  haemorrhages  and  very  profuse  and  uncontrollable 
bleeding  from  wounds. 


^^K     DEFIN 

^^^       to  SP' 
^^H       bleed 


HiEMOPHILIA 


INHERITANCE,— The  disease  i=  peculiar  t 

traasmitted  by  females  ;   thus  the  sons  develop  lutmophilia,  and  1 
the  daughters  who  are  free  from  the  disease  oiten  beget  hemophilic   I 

PATHOLOGY.— Of  this  httle  is  known.  Probably  tlie  seat  of 
morbidity  is  in  the  walls  of  the  small  vessels,  which  are  so  con- 
stituted that  intravascular  clotting  does  not  take  place,  Tho 
blood  clots  ill  the  usual  time  after  it  has  been  shed. 

TRAUMATIC  H.EMORRH AGES.— Except  that  the  division  of  the 
umbilical  cord  is  remarkably  free  from  incident,  every  trivial 
wound  is  accompanied  by  steady  and  persistent  oozing.  Tooth 
extraction  is  often  the  first  injury  to  call  attention  to  Che  disease, 
and  the  steady  bleeding  from  this  may  be  fatal.  Circumcision,  or 
any  other  operation,  will  cause  dangerous  or  fatal  bleeding.  The 
actual  hsemorrhage  is  continued  steadily  as  a  capillary  oozing  for 
many  days,  and  it  is  the  consequent  anemia  that  causes  death 
by  syncope. 

ECCHYMOSIS.— Sligh' 
subcutaneous  ecchyn 
bruiser  and  bleeder." 
wound  exists. 

JOINTS.— Bleeding  into  the  joints  is  common,  and  produces  changes 
of  synovitis  and  osteo-arthritis  eventually  (see  Chap.  XXII). 

MUCOUS  HEMORRHAGES.- The  mucous  membranes  are  not  so 
prone  to  bleeding  as  might  be  anticipated.  But  epistaxis,  harma- 
temesis,  or  mel^ena  occasionsUy  occur  in  a  severe  or  fatal  form, 

COURSE.— In  bad  cases  the  subjects  seldom  survive  to  maturity, 
but  in  many  instances  the  tendency  to  bleeding  becomes  less 
with  advancmg  years. 

TREATMENT. — From  a  surgical  point  of  view  it  is  emphatically 
negative.  It  is  most  important  to  avoid  performing  operations 
on  ha.-mophilic  subjects,  and  when  liaemophilic  symptoms  are 
present  to  abstain  from  any  active  measures  such  as  the  cautery 
or  aspiration  of  blood  eftuf '" 

Prolonged  rest  and  firm  pressure  are  the  only  methods  ordinarily 

available. 
Calcium    cliloride  should  be  given  in  large  doses  by  the  mouth. 

OPEN  WOUNDS  OF  BLOOD-VESSELS. 

rUese  are  dealt  with  under  the  subject  oi  HJ-'morrliage,  and  it  only   * 

Inclseil  Wounda    bleed    very  freely,   because    there  Is  but  little    | 
injury  to  cause  tiie  inner  coats  to  curl  up. 

Incised  wounds  which  do  not  completely  sever  the  vessel  1 
bleed   most  of  all,   because    both   retraction  and 
traction  are  prevented. 
■acerated  Wotinifs  bleed  less  than  any,  or  not  at  all,  because    ' 
inner  coats  are  curled  up  by  the  violence  of  tlie  injury,  and 
outer  sheath  is  also  twisted  up  a;   "    ' 


or   unnoticed   trauma   prodi 

sis;    hence  the  sufferer  is  often  called  "a 

The  bruises  slowly  disappear  if  no  external 

o  the  joints  i 
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i   when    a,   bullet   nicks   one   side    of   an 
traumaitic  aneurysm  ;   or,  if  the  adjacent 
vein  IS  wouoaea  at  tue  same  time,  an  arterio- venous  aneurysm, 
or  aneurysmal  varix,  will  result. 
TREATMENT  of  wounded  arteries  and  veins. 

Ligature  both  ends  of  divided  vessel,  or  above  and  below  a 

lateral  wound. 
Exceptions. — Large  veins  should  have  lateral  wounds  carefully 
sutured.  Large  arteries  may  also  have  lateral  wounds  sewn 
together  with  fine  silk — but  this  is  not  the  usual  practice. 
The  proximal  end  of  a  divided  artery  may  be  sewn  to  the 
distal  end,  so  preserving  the  lumen.* 

SUBCUTANEOUS    INJURIES    OF    BLOOD-VESSELS. 
Contuaion  and  Laceration  of  Arteries, 

CAUSES. — External  blow,  being  run  over,  etc.     Counter- pressure 

when  reducing  an  old  dislocation.     Bullets  of  low  velocity. 
PREDISPOSING    CONDITIONS.— .\theroma,    or    calcareous    de- 

RESULTS. 

Slight  Injury  to  the  Inner  Coats,  with  proliferation  of  the 

intima  and  thrombosis. 
Rupture   of   Inner  Coats,   with  thrombosis,  aneurysm  from 

yielding  of  the  outer  coat,  dissecting  aneurysm. 
Injury  with  Subsecuent  Sloughing  of  the  Outer  Coat, 

producing  secondary  hxmtn'rhage  or  aneurysm. 
Injury  to  the  Vessel  may  become  Infected,  causing  septic 

arteritis,  secondary  haamorrhage,  or  aneurysm. 
Rupture  of  .\ll  the   Coats  of   the  artery,  with  immediate 
thrombosis,  or,  more  commonly,  diffuse  traumatic  aneurysm. 
Gangrene  may  follow  a  contusion  of  an  artery:  from  simple 
thrombosis,  especially  if  the  artery  is  calcareous  ;    rupture 
of  the  artery  ;   diffuse  aneurysm. 
SYMPTOMS  OF  THROMBOSIS. —Loss  of  pulsation  in  the  vessels 
beyond  the  injury.     Possibly  a  tender  swelling  in  the  position  of 
the  injured  vessel. 

These   may  appear   at  once   after   the   injury,   indicating 
rupture   of  the  inner  coats  ;      or   may  be   delayed  for 
several  days,  indicating  thrombosis  from  contusion  and 
proliferation  of  the  intima. 
SYMPTOMS  OF  ANEURYSM.— A   pulsating    swelling   connected 
with  the  artery  appears  from  a  few  days  to  a  few  months  from 
the  time   of  injury.     Common  mode   of   origin   of  axillary  and 
popliteal  aneurysms. 
SYMPTOMS    OF    RUPTURE,  with  the  formation  of  a  ■'diffuse 
aneurysm  "  : — 

Local  Signs  :   Sudden,  sharp  pain  at  the  seat  of  injury.   Patient 
may   be   conscious   of   a   snap.     Fusiform   swelling   rapidly 
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appears  at  injured  point.  Pulsation  and  bruit  sometimes 
present,  often  not. 

Distal  Signs  :  Cessation  of  pulsation  in  vessels  beyond.  Limb 
is  cold  and  numb.  Lividity  and  oedema  from  venous  obstruc- 
tion. 

General  Signs  :  Weak,  rapid  pulse.  Pallor,  dyspnoea,  and 
syncope. 

TERMINATION    OF    RUPTURE. 

(a)  Recovery. — The  swelling  becomes  hard  by  coagulation. 
The  ruptured  ends  of  the  vessel  heal  in  the  ordinary  way. 
Collateral  circulation  is  established. 

(6)  Gangrene  is  produced  by  the  pressure  of  the  blood  obliterat- 
ing both  the  veins  and  collateral  circulation  when  the 
main  trunk  is  already  severed. 

(c)  External    Rupture    through   the   skin,  and    death   from 

external  haemorrhage. 

(d)  Suppuration  of  the  blood  mass,  with  subsequent  bursting 

of  the  abscess  and  death  from  secondary  haemorrhage. 
{e)  Death     from     internal     haemorrhage.     Especially    if    the 
ruptured  vessel  communicates  with  some  internal  cavity. 

TREATMENT  OF  SUBCUTANEOUS  INJURIES  OF  ARTERIES. 

1.  If  the  Signs  Point  to  Thrombosis  : — 

Rest — Warmth — Aseptic  preparation  of  the  skin. 

2.  If  the  Signs  Point  to  Ruptured  Artery  : — 

Put  on  a  tourniquet  above  the  injury  if  possible. 

Cut  down  on  the  swelling  and  turn  out  the  clots. 

Tie  both  ends  of  the  ruptured  vessel.  (It  is  possible  to 
sew  the  proximal  end  of  the  vessel  to  the  distal  without 
obliterating  the  lumen.  This  is  not,  however,  often 
attempted. ) 

3.  If  the  Signs  Point  to  Suppuration  : — 

If  a  tourniquet  can  be  applied,  proceed  as  in  2. 
If  a  tourniquet  cannot  be   applied,   tie  the  artery  above 
the  injury  before  opening  the  abscess. 

4.  Amputation  is  necessary  if  gangrene  or  secondary  haemor- 

rhage occurs. 
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Chapter    XII, 
THE    DISEASES    OF    ARTERIES. 

INFLAMMATION  AND   DEGENERATION  OF 

ARTERIES. 
Varieties  of  ArteriUe. 

ACUTE    ARTERITIS. 

Simple  oh  Plastic. — Producing  the  repair  o£  wounded  arteries. 
Septic. — Resulting  from  septic  injuries  and  wounds. 
Embolic. — Resulting  irom  the  lodging  of  an  infective  embolus 
in  the  lumen  of  an  artery. 
CHRONIC    ARTERITIS. 

Endarteritis  Deformans.- — Atheroma.  Chronic  inflamma- 
tion of  the  inner  coats,  of  patchy  distribution,  aflec ting  large 
vessels  and  resulting  in  dilatation. 
Endarteritis  Obliterans. — Idiopathic.  Syphilitic,  Tuber- 
1,  Diabetic. — Uniform  inflammatory  proliferation  affect- 
ing the  whole  circumference  of  small  vessels  and  resulting  in 
occlusion. 
Simple,  Plaatjc  or  TranmaUc  Arteritie. 

Produced  by  aseptic  contusions  and  wounds. 
Results  in  proliferation  of  the  tunica  intima — Exudatio 
the  vasa  vasorum — Thrombosis  of  the  vessel  and  con\ 
into  a  fi-brous  cord. 
Is  to  be  Tegarded  as  a  conservative  act  of  repair  rather  than 
disease. 
Septic  Arteritis. 

CAUSES  :   A  septic  wound — A  septic  ligature — The  extension  o£  an 
abscess — Very  virulent  ulceration,  e.g.,  phagediena.      (Inlectfon 
from  the  blood-stream  is  considered  under  the  next  head.) 
PATHOLOGY.— The  coats  of  the  artery  become  acutely  inflamed. 
They  are  softened  and  disintegrated  by  the  peptonizing  action 

of  bacteria  and  their  toxins. 
The  leucocytes  and  fibroblasts  of  the  exudation  are  killed  by 

the  toxins,  and  form  pus. 
The  blooil-clot  in  the  vessel  is  either  disintegrated  by  the  same 
agents,  or  washed  out  by  the  blood-stream. 
RESULTS. — Secondary    haemorrhage     {vide    siif>ra),    Hitmorrhage 
from  phthisical  cavities,  from  chronic  ulcers,  or  from  malignftpt 
growths,  is  generally  the  result  of  this  process. 
TREATMENT.— That  for  secondary  hemorrhage,  e 


Embolic    ArteritiB.— Generally    in    young    people.     An   infective^ 
emboIn9  is  dislodged  from  the  aortic  valves  in  malignant  endo- 
carditis or  acute  rheumatisra.     It  biocfcs  a  small  artery. 
RESULTS:  (i)  An  abscess,  as  in  pyemia  (2)  An  idiopathic  aneurysm 
— An  acute   softening  of  the   arterial  wall   yields   to   the  blood- 
pressure,  and  so  gives  rise  to  a.n  aneurysm. 
Atheroma. 

CONSISTS     IN  a   chronic   endarteritis,   which   results   from   long- 
continued  strain,  and  produces  degeneration  of  the  arterial  wall, 
CAUSES  :    Old   age — Mechanical   strain    of   laborious   occupations 
— Syphilis — Chronically  raised  blood -pressure :  e.g.,  renal  disease, 
gout,  lead  poisoning,  alcofioliam. 
MORBID    ANATOMY,    ETC. 

Distribution  :  Aorta — Large  arteries — Coronary  arteries — 
Arteries  at  the  base  of  the  brain — Splenic  artery — Arteries 
of  the  leg  more  frequently  than  the  arm — The  curved  arteries 
and  the  convex  side  of  the  curved  portions  are  first  aSectod 
— Points  where  large  arteries  hi  furcate — Points  where  branches 
are  given  ofi  from  large  vessels — Points  where  arteries  curve 
round  bones,  e.g.,  the  subclavian  over  the  first  rib — Points 
where  arteries  are  subject  to  constant  flexion,  e.g.,  the  popliteaL 
NAKED-EYE    APPEARANCE.  , 

Vessel  is  Dilated  and  HypERTROPHiED.  la  some  cases  I 
elongated  and  tortuous.  J 

Interior  Presents  :  Opaque  oval  white  patches  under  the  J 
endothelium — Calcareous  plaques  bared  of  endothelium —  I 
Softened  white  swellings,  the  atheromatous  abscesses — ■  ■ 
Shallow  excavations   into   the   tunica   media,   atheromatous  I 

MICROSCOPICAL    CHANGES.  1 

Proliferation  of  the  cells  of  the  deep  layer  of  the  tunica  intima,  1 
This  tissue  is  avascular,  and  soon  degenerates  ;^ 

Fatty   degeneration,   or   calcareous   degeneration    forming  I 

"  laminar  calcification  "  of  the  artery. 

The  tunica  media  is  invaded  to  some  extent.  1 

The  endothelial  lining  cut  oS  from  the  vasa  vasorum  in  lost,  I 

The  tunica  adventitia  is  thickened.  I 

RESULTS    OF    ATHEROMA.  ] 

1.  Aneusvsm — from  yielding  of  the  weakened  wall.  | 

a.  DissEcTtNC  Aneurysm — by  a  forcing  of  the  blood  between  J 

the  layers  of  an  artery  at  the  edges  of  an  "  atheromatoua  I 

3.  Thrombosis — possibly  gangrene,  I 

4.  Rupture  from  slight  violence.  I 

5.  Embolic  Obliteration  of  the  vessel  by  a  detachment  of  a  I 

calcareous  plate,  J 

6.  Degeneration  of  Structures  Supplied,  e.g.,  in  the  case   £ 

of  the  heart  (fibroid  or  latty)  or  the  brain  (white  softening). 
TREATMENT.— Light  diet,  mth  little  meat  and  no  alcohol.    Gcr-Oib 
exercise.     Keep  the  blood -prussure  low  by  apevveivte  cic  \vv\s\\isa. 
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BO  THE     DISEASES     OF    ARTERIES 

SrpliiliUc  Endartcri*iB.— Occurs  in  the  tertiaiy  atage  of  the 
disease.  Attacks  small  arteries.  Brain,  kidneys,  and  the  regioa 
ot  gunimata  are  most  commonly  affected. 
CONSISTS  IN  :  A  proliferation  of  the  cells  of  the  tunica  intima. 
The  new  layer  of  cells  ia  vascularized  from  the  vasa  vasorura. 
Slight  thickening  of  the  tunica  media.     Same  thickening  of  the 

RESULTS  IN  :  Obliteration  of  the  lumen  of  the  vessel.     Degeaera- 
tioa  of  the  tissuea  supplied  into  gummatous  material,  or,  in  the 
brain,  white  softeniag  with  consequent  paralysis. 
TREATMENT.— Iodide  of  potassium. 
EndarteritiB     OfaU-teranB, — Produces    similar    changes    to    the 
last  described.     There  is  no  evidence  of  ayphiUs.     Coldness,  numb- 
ness, and  gangrene  of  the  parts  supplied.     Great  pain. 
Tttbercttloua   EndarlerMlB.— Always  occurs  in  the  area  invaded 
by  tubercle.     The  small  vessels  are  obliterated  by  a  proliferation  of 
the  intima.   Hence  tuberculous  areas  undergo  caseous  degeneration. 
(The  ulceration  which,  opens  large  vessels  and  causes  serious 
hjemorrhage   is  always  produced   by  secondary  sepsis,  e.g.,  in 
the  lung  or  intestine.) 
Diabetic     Endarteritis. — Similar     to     the     above     obliterating 
forms  of  endarteritis.     Affects  the  anterior  and  posterior  tibial 
arteries  most  commonly.     Produce-s  one  form  of  diabetic  gangrene. 
Degeneration  of  Arteries. 

FATTY    DEGENER.\TION.— Affecte  the   intima— Occurs  in  tlie 

aorta — la  difficult  to  distinguish  from  atheroma. 
CALCAREOUS      DEGENERATION.— Occurs     in     old     people- 
Affects  the  tunica  media — Muscle  fibres  are  transformed  into  rings 
of  calcified  material^Occura  in  medium-sized  arteries, e.g., brachial. 
Produces  :    Loss  of  arterial  tone — Deficient  circulation  in  the 
parts    supplied — -Coldness    and    numbness  —  Cramps,    pain 
and    tingUng — Thrombosis — Senile    gangrene    (the    branches 
are  calcified,  and  are  therefore  unable  to  dilate  so  as  to  form 
efficient  collateral  circulation)^Rupture  from  slight  violence 
— Secondary  hsemorrhage  alter  operations. 

•  ANEURYSM. 

Detinition. — A  blood-tumour  communicating  with  an  artery, 
ClaBsltication. 

I.— IDIOP.ATHIC,    or    spontaneous:     (i)  FirsiFORM  ;     (2)  S.'^ccu- 

LATED  ;    (3)  Dissecting. 
II.— TRAUMATIC:   (i)  Cihcumscrieed  ;   (j)  Diffuse,  or  ruptured 

III.- ARTERIO-VENOUS :  (i)  Anedrvsmal  Varix  ;  (2)  Varicose 
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I.— IDIOPATHIC   ANEURYSM. 
Cannes. 

(a)  WEAKENING  OF  THE  ARTERIAL  WALL  :  Atheroma— 
Syphilis  {?) — ^Embolic  arteritis — Partial  laceration,  or  the 
cicatrix  o£  an  old  injury, 
(ft)  INCREASE  OF  THE  BLOOD-PRESSURE  :  Violent  exer- 
cise, especially  when  intermittent — Cardiac  hypertrophy — 
Plethora — Chronic  renal  disease — Gout  and  lead  poisoning. 
(c)  INDIRECT  CAUSES,  which  bring  about  I  or  II,  or  both. 

Ace. — That  of  maximam  activity ^30-50.     Aneurysms  due  to 
infective  emboli  are  the  only  ones  which  occur  more  commonly  1 
in  children. 
Sex. — Males  are  ten  times  more  liable  than  females,  except  il 
carotid  aneurysm  and  dissecting  aneurysm,  which  are  com 

Occupation. — Soldiers,  .sailors,  athletes,  etc. 
Nationality. — .\nglo-  Saxons. 

Strain. — Right   arm   is   more   prone   than   the   left.     Vessel 
which  are  liable  to  flexion  and  extension,  e.g.,  the  popliteal,.  J 
are  very  liable  to  aneurysm. 
Alcoholism. 

Symmetry,    as   seen,    e.g.,    in   double   popliteal   aneurys 
caused  by  identical  conditions  on  the  two  sides. 
I.  Faalform   Aneurysm. 
P.\THOLOGY. — The  weakened  arterial  wall  yields  in  every  direc- 
tion to  the  blood- pressure. 

The  vessel  is  thus  elongated  and  dilated  in  its  entire  circum-    . 

All  three  coats  of  the  vessel  forfn  the  aneurysm. 

The  wall  of  the  aneurysm  is  thicker  than  that  of  the  normal 

The  inner  coat  is  generally  thickened  by  atheroma. 
The  middle  coat  is  thinned. 
The  outer  coat  is  thickened  by  fibrous  tissue. 
Contains  little  or  no  clot. 
DISTRIBUTION.— Aorta  (common)- Largest  arteries  (rare). 
COURSE. — Of    slow    development    and    progress.     Comparatively   j 

symptomless.     It  may  fill  with  clot,  and  be  thus  cured. 
COMPLICATIONS.— One  portion  of  the  sac  wall  gives  way,  and  a 

sacculated  aneurysm  Is  produced. 
TREATMENT.— Only  constitutional. 

2.  Sacculated  AneuryBin. 

PATHOLOGY. — One  point  in  the  arterial  wall  is  weaker  than  the    1 

rest.     This  may  be  a  thin   patch  of  atheroma,  or  a  -scar,  or  an  J 

"  atheromatous  ulcer."     A  local  bulging  takes  place  at  this  spotJ 

The  inner  and  middle  coats  disappear  in  this  situation.  T 

The  Outer  Coat  (added  to  by  fibrous  tissue)  forms  the  oow 

lavcr  of  the  sac. 
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Sacculated  AneuryBm,  conlinm-d. 

The   Absence   of  the  I^ner   and  Middle   Coats  is  of  the 
utmost  importance. 

They  form  three-quarters  to  seven-eighths  of  the  thickness 

of  a.  normal  aJ^:ery. 
They  contain  most  of  the  elastic  and  muscular  tissue  to 

which  the  vessel  owes  its  resiliency. 
They  contain  the  vasa  vasorum,  to  which  the  vessel  owes 
its  nonrishment. 
The  Sac  :s  Strengthened 

From  the  outside,  by  tlie  addition  of  fibrous  tissue  and  by 

the  incorporation  of  surrounding  structures. 
From  the  inside,  by  the  deposition  of  laminated  clot. 
CONTENTS.   (H  White,  laminated,  fibrinous  clots  at  the  periphery. 
Generally  in  the  parts  least  exposed  to  the  blood-stream. 

This  is  seldom  organized  into  fibrous  tissue,   because  of 
constant  movement  of  pulsation,   and   absence   of  the 

(2)  Red  blood-clot  of  recent  origin  may  be  present,  always 

when  the  aneurysm  has  lately  been  cured. 

(3)  Fluid  blood  communicating  with  blood-stream, 
RELATION  OF  THE  CONTENTS  TO  THE  SAC  WALL.— The 

presence  of  laminated   clot  strengthens   the   sac.     The   presence 
of  any  clot  lessens  the  flnid  contents. 

The  pressure  on  the  sac  wall  of  an  aneurysm  depends  on  the 
area  of  fluid  blood  it  contaias,  and  varies  as  the  square  of 
the   diameter  of  the  fluid-containing  cavity.     It   is  thus   a 
"  living  Bramah  press." 
Eifects  ol  an  AneuryBm. 

.^.— ON    SURROUNDING    STRUCTURES. 

Excites   Inflammatory   Reaction. — Usually   plastic.     When 

infected  it  may  be  suppurative. 
Veins. — Compression,   with   cyanosis   and   cede  ma.     Rarely   a 

communicating  perforation  is  formed. 
Nerves  are  flattened  out  and  destroyed.     Great  pain — rarely 
numbness   and    anssthesia.     Motor    paralysis    (rare,    except 
in  the  case  of  the  recurrent  laryngeal). 
Bones  are  absorbed  and  eroded  :    notably  tie  vertebrae  and 

Cartilages  are  much  more  resistant  than  bones. 
Tendons  and  Fasciae  are  incorporated  in  the  sac. 
Mucous  Canals  are  compressed  and  displaced. 
B.— ON    THE    CIRCULATION, 

Loss  OF  Force,  i.e.,  of  blood-pressure  beyond  the  aneurysm. 
Partly  compensated  by  cardiac  hypertrophy  and  dilatation 
of  anastomotic  channels. 
The  Pulse. — Is  delayed.     Is  smaller  and  weaker.     The  impulse 

and  dicrotic  waves  are  absent. 
An  Artery  may  be  Blocked  by  the  cure  of  the  aneurysm  ;   by 
the  pressure  of  the  aneurysm  on  the  vessel  ;  by  the  involve- 
ment of  a  branch  of  the  main  vessel  in  the  sac,  ^^^ 
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to  the  artery, 
o  obliterate  it. 
into  tlie  artery 

r  suppurative  by 


Course    and    Tetminatioii8.^(iJ    Cure;     (2)   Growth    and 
Rupture  ;   {3)  Suppuration  .and  Rupture  (or  care — very  rare). 
CURE  OK  AN  ANEURYSM  occurs  in  three  stages:— 

1.  Filling  op  the  Sac  with  blood-clot. 

2.  Obliteration   op  the  Lumen   of   the  vessel  between   the 

aneurysm  and  the  nearest  collaterab.     This  Li  the  essential 
condition  of  cure  without  which  the  final  stage  cannot  occur . 

3.  Ohganizatios  of  the  Blood-clot  into  fibrous  tissue, 
SPONTANEOUS   CURE  may  be  caused  by  :~ 

Extension  of  the  blood-clot  from  the  aneurysm 
Pressure  of  the  aneurysm  upon  the  artery  so  a: 
Displacement  of  lamiuar  clot  from  the  aneurysi 

as  an  embolus. 
Arteritis  excited  by  mere  irritation  (plastic), 
infection.     Both  of  these  are  very  rare. 
RUPTURE  OF  AN  ANEURYSM  is  much  the 
termination. 
Throuuh  the  Skin  or  Mucous  Membrane. 
By  small  ulcer  at  first. 

Bleeding,  like  that  of  secondary  hajmorrhage. 
Externally,  (esophagus,  trachea,  bronchus,  stomach, : 
Through  Serous  or  Synovial  Membrane. 
By  sUtlike  rupture. 

Immediate  large,  generally  fatal  hemorrhage. 

Pleura,  pericardium,  knee  joint. 

Subcutaneous  Rupture.— Blood  may  extend  without  definite 

limit,  producing  gangrene  as  in  a  ruptured  artery.     Blood 

may  be  circumscribed  for  a  time  ;    the  so-called   "  leaking 

aneurysm." 

SUPPURATION   OF    AN    ANEURYSM.- Caused  by  infection  of 

the  tissues  in  and  round  the  aneurysm. 

Their  resistance   may  have   been   weakened   by  prolonged   or 
rough  pressure  or  manipulation,  or  sudden  coagulation  in  a 


natitfa    ^^^ 
itestinfr^^l 


xillary  aneurysm. 


large; 

It  is  especially  ci 

The  sac  wall  sloughs. 

The  artery  above  and  below  bleeds  fnriously  when  the  abscess 

Rarely  the  artery  above  and  below  is  sealed  by  plastic  arteritis, 
and  the  aneurysm  is  thus  cured. 
Signs  of  a  Sacculated  AneuryBtn. 

TUMOUR.— Placed  over  and   fixed   to   an   artery.     Pulsates  syn- 
chronously with  the  heart. 

Pulsation  is  expansile,   and  ceases  when   the  artery  above  is 
compressed. 
A  BRUIT  is  heard  over  the  swelling,  and  sometimes  a  thrill 
Systolic  in  time,  and  blowing  in  character.     Increased  by  pre; 
of  the  stethoscope.     Rarely  it  is  diastolic  as  well 
especially  in  aortic  aneurysms. 
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Signs  of  a  Sacculated  Aneurysm,  colli  in  lied.  ' 

PULSE  BEYOND  is  delayed  in  time  and  lessened  in  force. 
PRESSURE  SIGNS  :    Congestion  of  veins  with  cederaa.     Paralysis 

of  nerves.     Muscular  wastiug. 
PAIN, — Constant  severe  boring,  especially  when  bones  are  eroded. 

Occasional  lancinating  pains   in  area  of  distribution  of  sensory 

Dlagnosia. 

ABNORMAL  PULSATING  VESSELS,  e.g.,  "  Pulsating  Aorta." 
In  this  there  is  no  tumour. 

TUMOUR  OVER  AN  ARTERY.— In  this  the  pulsation  is  heaving 
but  not  expansile  ;  th.e  pulsation  ceases  if  the  tumour  is  lifted 
off  the  artery  ;   pressure  on  the  artery  does  not  aSect  the  size  of 

A  bruit  is  sometimes  heard,  but  is  rasping  and  only  occurs  along 
the  line  of  the  vessel. 
CYSTS  OVER  ARTERIES,  which  may  communicate  with  joints. 
Pulsation  may  be  present  and  may  be  expansile.     Bat  pressure 

on  the  artery  above  does  not  lessen  the  size  of  the  tumour. 
If  the  cyst  can  be  emptied  into  the  joint,  it  fills  out  gradually 
and  not  by  jerks. 
PULSATING  VASCULAR  TUMOURS,  e.g.,  Goitre  or  Sarcoma. 

Tumour   cannot   be   much   reduced   either   by  pressure   or   by 

compressing  the  artery. 
Bruit  is  whiffing,  and  very  variable  in  different  parts. 
The  tumour  can  often  be  moved  away  from  or  along  the  main 

artery  (e.g.,  goitre). 
The  tumour  is  often  in  a  situation  where  no  large  artery  exists 
[e.g.,  the  front  of  the  head  of  the  tibia). 
Modifications  of  -the  Signs  of  an  Anearystn. 

ANEURYSM  UNDERGOING  CURE.— The  sac  is  partly  tiled 
with  clot.  The  pulsation  loses  its  expansile  character.  Pulsatiori 
ceases  when  the  lumen  of  the  artery  is  obliterated. 
LEAKING  OF  RUPTURED  ANEURYSM.— Rapid  increase  in 
size.  Outline  is  indefinite.  Pulsation  and  bruit  are  lessened 
or  disappear.  Pain  and  collapse.  Congestion,  cedema,  and 
numbness  of  parts  below. 
SUPPURATING  ANEURYSM.— Increase  in  swelling,  with  indefinite 
outline.     Pulsation  and  bruit  lessened.     Signs  of  acute  inflamma- 

Treatment  of  Aneurystn. 

CONSTITUTIONAL. 

Absolute  rest,  mental  and  physical. 

Starvation,  especially  as  regards  liquids  :    Bread  6  oi.,   meat 

J  oz..  milk  6  01.  daily. 
Large  doses  of  potassium  iodide  to  reduce  blood*pressure. 


TREATMENT     OP    ANEURYSM 


LOCAL. 

(i)    Compression  d£  the  artery  above  the  aneurysm. 
Digitally.     By  relays  of  assistants  acting  20  mil 

The  thumb  is  reinforced  by  a  6-lb.  weight. 
Instruments,  e.g..  the  various  tourniquets. 
Results  of  compression  ;   Often  nothing,  or 

Aneurysm  may  be  gradually  cured  by  deposition  of 

laminated  clot. 
Aneurysm  may  be  suddenly  cured  by  clotting  of  all 

the  blood  in  the  aneurysm  and  vessel  at  once. 
The    condition    often    recurs    from   a   dissolution   of 
the  clot  before  organization  has  taken  place. 
Disadvantages    of   compression :     Very   painful,   requiring 
anssthetic     or     opiates.      Digital     requires     so     many 
assistants.     Instrumental  often  causes  sloughing  of  the 
skin.     Is  very  tedious  and  uncertain.     It  causes  enlarge- 
ment of  collaterals,  and   therefore  subsequent   cute   by 
distant  proximal  ligature  is  rendered  uncertain, 
(ii)    Flexion     of     Elbow     or     Knee. — Only    applicable     to 

aneurysms  at  the  elbow  or  ham  when  these  are  of  small  size, 
(iii)    Esmarch's   Bandage.— Applied   for    ij   hours   under   an 
anaesthetic.     Followed  by  slight  compression  of  the   artery 
above  for  some  days. 

Is   very   uncertain.      It    may  rupture   the   sac   or   cause 
thrombosis  of  the  collaterals,  with  consequent  gangrene, 
(iv)   Ligature  of  the  Main  Artery — the  routine  method. 

{a)  Proximal.     Close    to   the   sac    (Anel's   operation)  ;     at 

a  distance  from  the  sac  (Hunter's  operation). 
(6)  Distal.     Used  when  proximal  side  of  artery  is  out  of 
reach.     Main     vessel:       (Brasdor's);      Main     branches 
of  the  vessel  (Wardrop's). 
The  above  places  of  ligature  are  placed  in  the  order  of 
efficiency  {see  below), 
(v)    Excision    of    Aneurys 
vessels  connected  with  the 
carefully  dissected  out. 
(vi)    Incision    of    Aneurysm  *   (Matas'    modification   of    the 
"old   operation").     Preliminary    tourniquet.     Sac    is    freely 
opened  and  emptied  of  blood  and  clot.     The  mouths  of  all 
vessels  opening  into  the  sac  are  sewn  up  by  separate  silk 
sutnres.     The  redundant  portions  of  the  sac  are  removed. 
The  rest  of  the  sac  is  folded  over  and  sewn  together  as  a  solid 
pad  under  the  skin. 

The  use  of  stitches  from  the  inner  side  is  the  distinctive 

feature  of  this  operation. 
Advantages  over  excision  are.  no  risk  of  injury  to  veins, 

nerves,  and  collaterals  which  lie  so  close  to  the 
The  only  method  available  when  the  proximal  ligati 
failed. 
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Treatment  of  AneuryBm,  continued. 

(vu)    The  Iktboductiok  of  Foreign  Bodies  into  the  Sac. — 
Only  used  in  inoperable  situations  as  in  the  aorta,  and  in  the 
case  of  the  abdominal  aorta  it  has  given  recent  successes  : 
{a)  Simple  needles  ;    (6)  Needles  connected  with  the  positive 
pole  of  a  battery  ;  (c)  Piano  wire  :  many  feet  passed  into  the 
sac  and  left.     May  be  passed  at  random  througli  a  carmala. 
Best  passed  by  a  special  (Colt's)  mechanism,  as  a  complete 
spherical  wire  network, 
(viii)    The    Subcutaneous     Injection     of    Gelatin. — 10-20 
oz.   of    a   sterilized   solution   of   gelatin   is  injected  into  the 
subcutaneous  tissue.     Only  used  in  internal  aneurysm, 
(ix)    Amputation. — Ruptured  or  inflamed  aneurysms  (in  certain 
cases).     When    gangrene    or    secondary    himorrhage    have 
resulted  from  ligature.     Subclavian  aneurysm  (rare). 
ON  THE  CHOICE  OF  THE   METHOD   OF  TREATMENT. 

Matas'  Operation     is  the  ideal  treatment,  and  the  only  one 

when  ligature  has  failed. 
pRoxiMALLiGATTJHECLosETOTHESAcis  simple  and  efficient,  hut 
sometimes  difficult  because  of  the  altered  anatomical  relations. 
Proximal  Ligature  at  a  Distance   from  the  Sac  is  easy, 
but  liable  to  failure  ii  the  collateral  circulation  is  too  free,  or 
to  gangrene  if  it  is  not  free  enough. 
Compression  is  to  be  used  :   In  very  nervous  people  who  dread 
an   operation  ;    in  patients   with   severe   heart  disease ;    in 
patients  With  extensive  disease  of  the  vessels. 
The  other  methods  are  only  suitable  for  S7>ecial  cases.  B 

On  -the  Ligature  of  an  Artery  in  Continuity.  I 

LIGATURE  MATERIALS.  \ 

S11.K. — Can  be  sterilized  by  boiling,  but  is  unabsorbable,  and 
therefore,  it  it  become  septic,  may  cause  a  sinus.     It  is  the 
most  generally  used  ligature. 
Catgut.— Rcqnires    compUcated    sterilization    and    it    is    too 

quickly  absorbed  to  be  trusted  for  large  arteries. 
Kangaroo  Tendon  and  Ox  Aorta. — Are  absorbed  more  slowly 
than  catgut. 
METHOD  OF  TYING. 

Stay  Knot  should  be  used  by  taking  two  strands  of  ligature, 
tying  the  first  turn  of  a  knot  in  each  separately,  and  then 
knotting  the  two  pairs  of  ends  together. 
Tightly  enough  to  occlude  the  lumen  without  rupturing  the 
inner  coats  of  the  vessel. 
^L  Ligature  should  be  passed  inside  the  sheath  of  the  vessel.     The 

^^^  vessel  should  be  disturbed  from  its  bed  as  little  as  possible. 

^V>  CHANGES  PRODUCED  IN  THE  ARTERY.— The  lumen  is 
^^B  L  occluded.     The  inner  and  middle  coats  are  ruptured  and  curl  up 

^^F  I  inside  the  vessel  if  the  ligature  is  drawn  too  tight.  Clot  forms 
^^f  I  between  the  ligature  and  nearest  branches  above  and  below.  Clot 
^H  I  on  the  distal  side  of  ligature  is  smaller  and  slower  in  formation 
^^L  .  than  on  the  proximal.  A  portion  of  the  occluded  vessel  is 
^^^^^       converted  by  the  organiiation  of  the  blood-clot  into  a  fibrous 
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ARTERIAL    LIGATURE 

ADVANTAGES     OF     APPLYING      THE      LIGATURE     WITH 

MODERATE  FORCE.— Inner  and  middle  coat5  are  not  raptured. 

Less    liability   to   secondary   hemorrhage,    especially   when   the 

vessel  is  diseased  or  when  the  hgature  is  very  near  a  large  branch. 

Vessel  walls  are  much  thinner  when  distended  by  blood  than  after 

death.     Outer  coat  is  very  thin,  only  ito^oi  the  whole  thickness. 

LIGATURE  FAILS  TO  OCCLUDE  when  ;   (i)  Knot  has  sUpped— 

In  single-strand  ligatures  the  beat  o{  the  artery  opens  the  first 

of  the  knot  whilst  second  is  being  tied.    (2)  Ligatui 

before  organization  of  the  clot  has  occurred. 

EFFECTS  ON  THE  CIRCULATION.— The  heart  i?  embarrassed 

when  a  large  artery  is  ligatnred.     Parts  below  the  ligature  become 

cold    and    pulseless  ;     then    the    anastomotic    channels    dilate. 

Pulsation    below    the    ligature    is    gradually    resumed.     Tissues 

become    hyperccraic     before    they    are    natural.      Some    of    the 

anastomotic  channels  permanently  hypertrophy. 

TREATMENT  AFTER  LIGATURE.— Parts  shonld  be  kept  warm 

and  at  rest  in  a  horizontal  position.     Any  tight  bandaging  should 

be  avoided. 

GANGRENE  MAY  OCCUR  AFT'ER  LIGATURE. 

Causes.  ( i )  Circulation  being  too  weak  to  open  up  anastomotic 
channels,  cither  from  a  weak  heart  or  as  the  result  of  a  large 
haimorrhage.    (2)  Diseased  vessels  unable  to  dilate  for  anasto- 
mosis.    (3)  Vessels  contained   in    bony  canals,  e.g.,  interna 
carotid  and  vertebral,  cannot  dilate.     (4)  Pressure  of  a  tight 
bandage   on   anastomosing  circulation.     (;)  Thrombosis   ex- 
tending  down    the   vessels.     (6)  Injury   to   the   main   vein. 
(7)  Cold  or  inflammation  occurring  directly  after  ligature. 
Extends. — Generally  as  dry  gangrene  of  only  one  or  two  toes, 
or  dry  gangrene  up  to  the  ligature  ;    or  sometimes  as  moist 
gangrene  np  to  the  Ugature. 
Time. — Occurs  third  to  tenth  day  after  ligature. 
Treaiment. — Limited  dry  gangrene  ;    wait  to  see  the  extent 
of    natural     repair.     Extensive     gangrene — dry    or    moist : 
amputate. 
PROXIMAL   LIGATURE    CLOSE    TO   THE    SAC  (Anel'a  opera- 
tion) causes  obliteration  of  the  artery  and  extension  of  the  clot 
from  the  ligature  to  the  sac. 

It  is  most  efficient  because  no  branch  intervenes  between  the 
ligature  and  the  sac.     It  only  causes  one  block  in  the  circula- 
tion, and  therefore  only  one  set  of  anastomosing  vessels  are 
required.     It  is  difficult  to  perform,   because  the  aneurysm 
90  distorts  the  anatomical  relations. 
PROXIMAL   LIGATURE   AT  A   DISTANCE   FROM   THE   SAC. 
(Hunter's  operation)   is   easy   to  perform.     The  artery  is   more 
likely  to  be  healthy. 

Causes  a  double  block  in  the  circulation  ;    (i)  At  the  ligature 
extending  to  the  next  branch;   (3)  Blood    clot 
and  extends  to  the  vessel  from  which  it  springs. 
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On  the  Ligature  of  an  Arlery  in  Continuity,  cmiiimied. 

Circulation  has  to  lie  carried  from  tlie  artery  above  the  hgature 
by  anastomotic  channels  to  the  artery  between  the  ligature 
and  the  aneurysm.  Thence  by  a  second  set  of  anastomosing 
vessels  to  the  artery  below  the  aneurysm.  Hence  two  sete 
of  anastomoses  are  required,  and  gangrene  may  arise  by 
a  failure  of  this  double  set. 

Failure   to   cure   occurs   in   Hunter's   operation   from  too 
great  freedom  of  anastomosing  channels   (this  is  often 
the  case  after  long  compression)  ;    the  blood  does  not 
clot  in  the  sac. 
Signs  after  Hunter's  Operation  when  successful. — -Sltfink- 
ing  and  loss  of  pulsation  in  sac.     Return  of  slight  puL'iatioii 
when  the  first  anastomosing  channels  have  dilated.     Gradual 
consolidation  of  the  sac  as  the  second  anastomosis  is  estab- 
lished. 

Dissecting  Aaearystn. 
ETIOLOGY.— A  rare  disease,  commoner  in  women  than  men. 
ANATOMY.— Begins  in   the  aorta  and  spreads  down  to  the  iliac 
arteries  and  up  the  carotids.     The  blood  is  forced  between  the 
coats  of  the  vessels,  separating  the  inner  and  middle  from  the  outer. 
It  probably  begins  at  an  atheromatous  ulcer.     The  folded  inner 
coats  block  the  lumen  of  the  vessels. 
SYMPTOMS.— Sudden,  severe  pain  in  the  back  and  trunk,  with 

coldness  and  pain  in  the  legs  from  cessation  of  the  circulation. 
TREATMENT  is  impossible,  and  a  fatal  result  occurs  in  a  few  days. 

II.— TRAUMATIC    ANEURYSM. 

CAUSES. — {l)  Contusion  or  subcutaneous  rupture;  (2)  A  small 
punctured  or  valvular  wound  of  an  artery  ;  (3)  The  yielding  of 
a  cicatrix  of  a  partially  divided  artery  ;  (4)  Closure  of  the  external 
wound  over  a  wounded  artery. 

DEGREES.— (I)  Circumscribed;   (3)  Diffuse. 
Clrcttmacribed   Traamatic   Anearrsni.  —  The    aneurysm    is 
limited  by  a  distinct  sac.      It  is  usually  formed  by  the  yielding 
of  a  cicatrtK,   or   by   the   relaxation   of   pressure   over   a  vessel 
some  time  after  the  injury.     Its  course  is  that  of  a  spontaneous  ■ 

Occurs  most  commonly  in  the  hand,  foot,  or  scalp.  ^| 

Treatment. — Pressure,  excision,  or  ligature.  ^ 

Dlffnse  Traumatic  Ancwrys"*- — Occurs  soon  after  the  injury, 
and  the  blood  collection  is  widely  diffused  in  the  fascial  planes 
without  a  limiting  sac. 
SIGNS. — A  rapidly  growing  swelling  in  the  line  of  an  artery.  Pulsa- 
tion and  bruit  are  ill-marked.  The  skin  is  discoloured  and  tightly 
stretched.     The  pulse  is  weak  or  lost  below.     Pain  is  intense. 

iULTS. — (1)  External  bursting;    (2)  Gangrene;    (3)  Suppura- 
tion, 
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DIAGNOSIS  has  to  be  made  from  abscess  or  cellulitis  by  the 
thrill  and  bruit  and  great  interference  writh  the  circulation.  Also 
by  its  rapid  development. 

OCCURS  most  commonly  in  the  axilla,  groin,  and  ham. 

TREATMENT. — Incision  and  ligature  above  and  below  the  wound. 

III.— ARTERIO-VENOUS    ANEURYSM. 
DellnUlon. — An  abnormal  communicatiott  between  any  artery  and 

Varieties.^!)  Aneurysmal  varix  ;   [2)  Varicose  aneurysm. 
Anearysmal     Varix.- — A    dilated    varicose    vein    communicating 
directly  with  an  artery. 

CAUSES. — Stabs,  phlebotomy,  or  gunshot  wounds,  which  simul- 
taneously wound  a  vein  and  artery.  Very  rarely  idiopathic  or 
congenital.     Most  common  at  the  elbow. 

STRUCTURE.— The  artery  is  enlarged  and  thickened,  the  vein  is 
tortnoDs,  and  its  branches  varicose,  with  a  large  sac  opposite  the 
communication  with  the  artery. 

SYMPTOMS  AND  SIGNS.— A  fluid  compressible  swelling  asso- 
ciated with  varicose  veins.  Marked  pulsation  and  a  loud  bruit 
are  evident  in  the  swelling,  which  partly  empties  on  raising  the 
limb.  Pain  may  be  severe,  and  congestive  signs  may  occur  in 
skin  below. 

TREATMENT.— Pressure   or   ligature   of   the  artery,  or  suture  of 
the  opening  in  the  arterial  wall. 
Varicose  Anearyatii.- An  aneurysm  which  communicates  with  a 
vein  as  well  as  with  an  artery. 

CAUSES. — As  above,  and  also  by  the  pressure  of  an  ordinary 
aneurysm  opening  into  a  vein. 

SIGNS  are  the  same  as  in  the  last,  except  that  a  more  solid 
aneurysmal  tumour  may  be  detected  in  addition  to  the  pulsating 


TREATMENT.— Excision,  with  ligature  of  artery  and  vein. 
(Class   IV  is  mare  convenienlly  considered  with  other  angeiomata.}m 
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Definition— A 


VENOUS  THROMBOSIS. 

coagulation  of  the  blootl  in  the  vein 


Contusion,     laceration. 


INJURIES    OF    THE    VEIN    WALLS: 

compression,  ligature. 
INFLAMMATION  OF  THE  VEIN  :   Phlebitis.     All  sepUc  processes 
are  apt  to  cause  phlebitis  and  then  thrombosis  in  neighbouring 
.,  appendicitis  olten  causes  femoral  tlirombosis. 
DEGENERATION  OF  THE  VEIN  :    Varicose  veins.     The  dilated 
i,  rough  coat,  and  sluggish  stream  often  produce  thrombosis. 
BLOOD    CHANGES.       DIMINISHED   RATE   OF   FLOW.      (Sec 
"  Factors  Promoting  Coagulation.") 
Varieties  of  Tfiromfai. 

Red  Thrombi  are  formed  by  clotting  en  masse,  so  that  the  red 

cells  are  included. 
White  Thrombi  consists  of  fibrin  slowly  formed  from  which 

the  red  cells  are  absent. 
Infective  Thrombi  contain  living  micro-organisms. 
Effects  of  Thrombosis  on  the  Vein. 

(i)  The  clot  may  become  organized  into  connective  tissue  and 

the  channel  permanently  occluded. 
(2)  The  clot  after  becoming  fibrous  is  calcified  and   forms  a 

phlebolith. 
{3}  The  lumen  of  the  vein  may  be  re-established  by  gradual 
opening  up  of  the  interstices  of  tlie  clot 

(4)  The   clot   may   disintegrate   before   it   has   lirraly   formed. 

If  septic  this  produces  pyemia. 

(5)  The  clot  may  be  washed  out  en  mass?  and  form  an  embolus. 
Effects  on  the  Parts  fcelow  the  Thromhus. 

Great  swelling  and  solid  (edema  (see  "  Phlebitis.") 
Enlargement  of  collateral  veins. 

EMBOLISM. 
Definition.— A  blocking  of  the  blood-vessels  by  a  substance  carried 
thither  by  the  blood-stream. 

Regarded  as  to  its  effects,  it  is  generally  a  disease  of  the  arteries, 
but  in  its  origin  it  is  usually  a  disease  of  the  veins. 


EMBOLISM 

Varieties  of  Emboli. 

SIMPLE- 

Fhom  the  Heabt  ;    Vegetations  from  valves,  or  clots  formed    | 

in  liilated  cavities. 
From   the   Arteries  :     Atheromatous   plates,    clots   from   ai 

aneurjTsm. 

From  the  Veins  :  Thrombi. 

AIR. — Introfluced  through  a  wound   of  a  large  vein,  generally  ii 

the  neck  during  inspiration.     If  large  in  amonnt  it  produces  : 

frothy  blood  condition  which  clogs  the  heart  and  causes  death. 

FAT.     A   very   rare   condition   after   bone   injuries  ;     the   minute 

vessels  of  the  brain  and  lungs  are  chiefly  affected. 
INFECTIVE.    Consist  in  infected  portions  of  hlood-clot  and  zooglcea 
masses  of  bacteria.     Produce  infarctions  and  abscesses  of  pyaemia. 
MALIGNANT.     Formed  by  the  growth  of  soft,  friable,  malignant 
tissue,  generally  sarcoma,      into  the  cavity  of   vems.     Particles 
are  washed  away  and  cause  metastatic  growths,  generally  h 
lungs. 
PARASITIC.     Ova  and  scolices  of  taenia,  filaria,  etc. 
Pathological    ReBults    of     Emfaoliam. — These    depend    upon.   ] 
(i)  The  size  and  position  of  the  vessel  blocked  ;    (2)  The  infective   | 
or   simple  character   of   the   embolus;    (3)  The    relation   of   ttio   f 
blocked  vessel  to  coUateral  circulation. 
IN    SIMPLE    EMBOLI    affecting  terminal  arteries  :^ 

An  £  MIA. 

Necrosis  (e.g.,  white  softening  in  the  brain}. 
Infarction  ;  a  cone  of  tissue  whose  vessels  are  all  thrombosed, 
the  embolus  being  at  the  apex.     The  infarct  subseqnentlf  1 
organizes  into  fibrous  tissue  and  cicatrizes. 
HEMORRHAGIC  INFARCTION  occurs  in  Very  vascular  organs,  e.g., 
the  lung,  kidney,  or  spleen,  and  consists  in  a  venous  engorgs- 
ment  of  the  in  fare  ted  area. 
IN  INFECTIVE  EMBOLI,  infarction  is  foUowfed  by  local  suppur- 
ation forming  pyamic  ahscesses. 

When  the  infected  embolus  lodges  in  an  artery,  an  acute  at 
inflammatory  aneurysm  may  follow. 
IN  THE  MAIN  VESSEI.5  OF  THE  LIMBS,  gangrene  may  occur    ' 
under  conditions  mentioned  [vide  "Gangrene").  ' 

Special  Clinical  Forms  of  Emboliam. 

CARDIAC    AND     PULMONARY    EMBOLISM.— A      large 

liecomes  entangled  in  thenghtsideof  the  heart  or  in  the  pulmonary 
artery.     Sudden  death,  accompanied  by  great  pain  over  the  heart, 
results. 
IN  THE   BRAIN.— Generally  the  middle  cerebral,   supplying  the 
I  motor    cortex    and    motor    tracts.     Produces    white     or   yellow 

L  softening  and  hemiplegia.  . 

I     IN  THE  RETINA,— Permanent  blindness.  I 
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Special  Clinical  Forms  of  Embolism,  continued. 

IN   THE   LUNG.^ — Sudden  pain,  dyspncea,  and  liEemoptysis.     Very 

rarely   some   local  signs  oi   pleurisy  and   consolidation.     Simple 

infarcts  cicatrize,  infective  form  abscesses. 
IN  THE  LIVER.— Usaally  infective,  from  the  portal  area,  e.g.,  an 

appendicitis.     Results  in  multiple  abscesses. 
IN  THE   SPLEEN   OR   KIDNEY.— Sudden  pain   in  the  affe-cted 

organ,  with  occasional  hrematuria  in  the  latter. 
IN     THE     INTESTINE.— A     large    vessel    is    usually    blocked. 

Tympanites,  obstruction,  and  gangrene  usually  result. 

PHLEBITIS. 

Definition. — Inllamraation  of  the  vein  wall. 
Causes. 

SIMPLE :     Injury,    pressure,    gout,    varicosity.     Idiopathic    cases 

INFLAMMATORY  :  Thrombosis,  spreading  from  a  septic  focus. 
Inflammatory  lesions  outside  the  vein.  Septic  wounds. 
Pathology. — In  simple  cases  a  plastic  organizing  thrombosis  occurs. 
In  septic  cases  varying  degrees  of  acute  inflammation  attack 
(I)  the  inner  coats,  (2)  the  whole  vein,  (3)  the  tissues  outside 
the  vein.  In  the  latter  case  an  abscess  is  formed.  Thrombosis 
usually  spreads  some  distance  up  and  down  the  vein. 
Symptoms. — A  hard,  painful,  cord-like  swelling  forms  over  the  vein. 
Skin  over  this  is  dusky,  congested,  and  (edematous.  If  the  vein 
is  superficial  there  are  no  other  signs. 

If  it  is  the  main  deep  vein  of  the  limb,  Massive  Solid  (Edema 
occurs,    with    considerable    lymphatic    engorgement    (white 
legt. 
Superficial  Veins  enlarge  in  order  to  carry  on  the  collateral 

Fever,  with  rigors,  occurs,  and  is  proportioned  to  the  infectivity 

of  the  process. 
Abscesses  develop  round  an  infective  phlebitis. 
ComplJcatfons  and  Sequelx. 

Cardiac  or  pulmonary  embolism  follow  the  dislodgment  of  a 

thrombus. 
Pya?mia  results  from  disintegratio: 
Permanent  tedema,  with  varicose 

the  deep  femoral  is  blocked. 
Treatment. 

Rest  and  elevation  in  bed  for  6  weeks. 

Belladonna  applications  for  pain. 

Excision  of  the  veins  in  recurrent  superficial  phlebitis. 

Incision,  removal  of  clot  with  proximal  lig;ature  in  infective 

phlebitis,  e.g.,  in  the  jugular  vein  following  acute  mastoiditis. 


VARICOSE  VEINS. 

Definition.— A  redundance,  tortuosity,  leogthening,  and  thickening 

£  a  group  of  veina. 
Diatrlbution. 

Saphena  veins  of  the  legs,  veins  of  the  rectum  (hasmorrhoids), 
and  of  the  testes  (varicocele). 

Congenital  over-development  of  the  veins. 

Absence  or  incompetence  of  the  valves  at  the  mouth  of  the 

Continued  over-distention  caused  by  standing. 

Increased    abdominal    pressure,   from    pregnancy,   corpulency. 

Blocking  of  the  deep  veins  by  thrombosis. 
Anatomy. 

The   Internal  Saphenous   Ve;n   is   generally  affected  ;    the 

external  more  rarely. 
The   veins   are   dilated,   thickened,    lengthened,  tortuous,  and 

destitute  of  valves.     A  condition  like  atheroma  frequently    I 

develops  in  their  walls. 
Localised  pouches  occur,  or  may  constitute  the  main  dis 
The  tunica  media  is  atrophied,  the  adventitia  much  thickened.    1 

In  extreme  instances  the  vessel  gapes  when  cut  across 
SlgnB. 

The  veins  themselves  form  tortuous  dilatations  under  the  skin,    , 

chiefly  on  the  inner  side  of  the  leg  below  the  knee. 
Congestion,   cedema.   eczema,   and   ulceration  result   from   tha 

impeded  circulation  in  neglected  cases.     This  is  most  marked 

above  the  ankle  and  in  front  of  the  tibia. 
Pain,  tiredness,  and  aching  are  usual  symptoms. 
CompllcationB. 

Rupture  occurs  from  an  injury  of  a  tiiin  pouch,  or  by  ulccra- 

Phlebitis   is   common   and   aggravates   the   congestive   signs. 

Phleboliths  may  form  in  some  of  the  veins. 
Embolism  is  comparatively  rare. 
Treatment. 

PALLIATIVE, — Superficial     support      by     elastic     bandages 
stockings,  adjusted  before  the   patient  gets  up. 

Exercise,    as    distinguished    from     standing,    is    beneficial,    as    I 

promoting  the  deep  muscular  circulation.  I 

Unna's  paste   is   useful   for   all   congestive   and   inflammatory    j 

conditions. 
Congestive  ulcers  must  be  treated  as  above  described. 
R.\DICAL  OR  OPERATIVE.— This  is  required  (i)  In  candidates   * 
for  military,  police,  and  other  public  posts ;   (i)  When  congestive 
complications  are  present :   (3)  When  great  pain  and  actii-Mt^'"" 
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Varicose  Veins,  Treatment,  amliniied. 

It   is   contra-indicated    (i)  When     it     is     secondary   to    deep 
thrombosis  coming  on  alter,  e.g.,  "white  leg"  ;    (J)  When 
it  is  only  marked  dm-ing  pregnancy  ;   [3)  When  the  condition 
is  diSuse,  painless,  and  well  reheved  by  elastic  bandages. 
OPERATIONS. 

Trendelenburg's. — ^Consists  in  tying  the  saphenous  vein 
just  below  the  saphenous  opening.  It  is  indicated  when 
( I )  A  marked  impnise  occurs  in  the  veins  on  coughing, 
showing  a  valvular  incompetence  ;  (2)  When  pressure  over 
the  top  of  the  vein  prevents  the  varicose  veins  re-filling  after 
they  have  been  emptied  ;  {3)  When  only  the  tributaries  o£ 
the  internal  saphenous  vein  are  involved. 
Multiple  Excision  or  Ltgature  over  all  prominent  veins  is 
the  most  certain  cure. 

A  judicious  combination  of  the  two  methods  gives  the  best 
results. 

N.,EVI  AND  OTHER  VASCULAR  TUMOURS. 
Classification. — Tumours  consisting  entirely  of  blood-vessels  are  of 
four  kinds :   (i)  Capillary   nsevi — birth   marks,   port-wine   stains, 
etc.  ;    (3)  Venous    or    cavernous    nsvi — chiefly     dilated    veins  ; 
(3)  Aneurysm   by  anastomosis — arteries  and   veins   which  open 
directly  into  one  another  ;   (4)  Cirsoid  aneurysm — -purely  arteriaL 
Capillary  NsbvI. — May  be  congenital,  but  usually  develop  soon  after 
birth.     Vary  in  size  from  a  pin's  head  to  half  the  body  surface. 
Usually  bright  red  or  dusky  red  colour.      May  be  fiat  or  raised 
and  nodular.     When  very  large  (e.g.,  half  the  body  or  over  an 
entire  limb)  they  are  accompanied  by  hypertrophy  of  these  parts. 
Wiien  raised  and  nodular  they  often  ulcerate  and  bleed. 
TREATMENT.— Excision.     Electrolysis  in  some  parts  of  the  face. 
Painting  with   sodium   ethylate  or  the   actual   cautery  in  very 
superficial  n^vi. 
Caveraoas  Nebvub, — Usually  affects  the  subcutaneous  tissues  as  well 
as  the  skin.     The  veins   are  often  large  cavernous  spaces   into 
which  arteries  open  directly.     A  whole  limb  or  one  side  of  the 
body  may  be  involved,  and  this  is  then  generally  hypertrophied. 
TREATMENT. — This  is  only  possible  when  the  na;vus  is  localiied. 
Excision  is  the  ideal  method  for  small  tumours. 
Electrolysis  for  the  larger  ones.    A  current  of  200  milliamp^res 
is  passed  through  the  positive  pole  in  the  form  of  a  series  of 
needles  embedded  in  the  mass. 
AneuryBtn  fay  AnastomosiB. — A  rare  condition.     It  may  be  con. 
genital,  and  is  then  associated  with  hypertrophy  of  the  afiected 
part.     Masses  of  tortuous  arteries  and  veins  communicate  freely 
with  one  another  and  produce  a  distinct  bruit  and   thrill.     It 
occurs  in  cancellous  bones,   or  the  cranial  diploe,  or  in   one   of 
the  limbs. 
Treatment  b  the  same  as  for  cirsoid  aneurysm. 
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ass  of  dilated  varicose  arteries.  Occurs 
.t  frequently  on  the  scalp  or  orbit,  connected  witlx  the  temporal, 
posterior  auricular,  and.  occipital  or  ophthalmic  arteries,  but  may 
arise  on  the  perineum,  trunk,  or  limbs.  A  loud  bruit  is  heard 
over  it.  The  skin  above  and  the  bone  beneath  are  atrophied 
by  pressure.  The  hair  falls  ont,  and  ulceration  and  hsemorrhage 
may  result.  Sometimes  it  spreads  rapidly. 
TREATMENT  OF  PLEXIFORM  ANGEIOMATA  (aneurysm  by 
anastomosis  and  cirsoid  aneurysm).  Excision  is  usually  out  of 
the  question.  A  series  of  Encircling  Ligatures  or  an  attempt 
to  ligature  all  the  feeding  vessels  is  the  best  method.  Electro- 
lysis is  the  only  alternative. 

DISEASES  OF  THE  LYMPHATICS. 
AcMte    Lytnpliangi'tis. — Occurs    under    the    same    conditions   j 
celluiitii,   into   wluch    it    often    merges.     The    inflamed    lymph- 1 
vessels  are  seen  as  red  and  tender  streaks  running  up  to  enJargei  I 

The  treatment  is  that  of  the  primary  septic  focus. 
Chronic  Lymphangitis  may  accompany  syphihtic  or  tubercular' J 

Division  of  the  Thoracic  Duct  which  ojiens  into  the  junctu 

of  the  left  subclavian  and  jugular  vt'in5  i,^  followed  by  a  chylooa  I 

This    must    be   treated   by    Ligature,    anastomotic    channels 

carrying  on  the  chyle  circulation. 

Lymphan^omaia  may  be  capillary  or  cavernous,  and   resemble 

nKVi.      They  are  often  papillary,  and  the  papilte  present  clear 

vesicles.     Their  rupture  gives  rise  to  lymphorrhcea. 

Cystic    Hygromata,    macroglossia,    and    macrocheilia    consist   of 

lymphatic  dilatations  of  congenital  origin  {vide  infra), 
Chyfoas   Ascites  and   chylous  hydrocele  are  very  rare  conditions 
n  obstruction  to  the  thoracic  duct  by  tumours  or  parasites, 

,  Chronic  Lymphatic  OhstrHction  is  due  to  (i)  Tubercular  o>  I 
malignant  disease  in  the  glands  and  vessels,  or  {2)  FUaria  ' 
sanguims  /lontinis. 

Signs  of  this  are  (i)  Sohd  or  lymphatic  cedema  ;  (2)  Hyper- 
plasia and  connective  tissue  overgrowth  ;  and  ( j)  Lymphatic 
fistulK  with  lymphorrhcea. 
Blephantiasis  Arabnm  is  the  result  of  infection  by  filatia  intro- 
daced  by  mosquito  bites.  The  adult  worm  is  3  inclies  long,  and 
located  in  a  lymph- or  blood-vessel;  the  swarm  of  embryos  block  the 
lymph  vessels  and  cause  the  obstruction.  The  external  genitalsand 
legs  arc  chiefly  affected,   and   form   huge   warty,   hypertrophied 
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AFFECTIONS   OF  THE   LYMPH-GLANDS. 

Acute  LympbadenltlB  is  always  secondary  to  some  septic  lesion 
in  the  associated  skin  areas. 
ANATOMY.     The   glands   become   swollen   and   matted   together, 
ajid  periadenitis  quickly  follows,  producing  a  diffuse  inflammatory 
swelUng,  which  soon  forms  an  abscess. 
SITUATION. 

In  the  Submaxillary  Triangle   of   the  neck  it  is  secondary 

to  buccal,  tonsillar,  and  dental  diseases. 
In  the  Posterior  Thianole,  to  pediculosis  or  scalp  ulcers  or 

In  the  Axilla,  to  sepsis  in  the  arm  or  breast. 
In    the    Groin,   to    sepsis    oi    the    genitals,   abdominal    wall, 
perineum,  and  anus  (this  generally  afiects  the  oblique  set  of 
glands  parallel  to  Poupatt's  ligament) ;  to  sepsis  of  the  leg, 
especially  on  the  inner  side. 
In  the  Ham,  to  disease  on  the  outer  side  of  the  leg  and  foot. 
TREATMENT  is  by  fomentations  and  free  incisions, 
CHRONIC    LYMPHADENITIS    may    be    simple,    syphilitic,     or 
tuberculous. 
Tubevculotta  Lymphadeni-tje. 

ETIOLOGY.     Children  or  young  adults.     Bad  food  and  hygiene. 
Frequently   there   is   some   predisposing   cause   for   enlargement, 
e.g.,  carious  teeth,  tonsillitis,  or  pediculosis. 
DISTRIBUTION. — The  submaxillary,  carotid,  and  supraclavicular 
glands  are  most  often  affected,  and   in   this  order;  the  axillary 
and   inguinal   glands  much   more  rarely,   owing   to  much   fewer 
predisposing  causes  for  enlargement  or  points  o£  entry  for  the 
tubercle  bacillus. 
PATHOLOGY.     The  glands  go  through  the  following  stages  :— 
(i)  Enlargement,  with  tuberculous  infiltration. 

(3)  Caseation,  sometimes  followed  by    al    fi  at  on  o         atr  za 

(3}  Suppuration,   which   may   be   of    a   tub      ul  m      d 

type. 

(4)  Periadenitis  always  occurs  before  1  ng    and  to  mat 

together   neighbouring   masses   of   gland         d   li         the 
glands  to  surrounding  tissues. 
SIGNS.     Three  stages  are  usually  noted  ; — 

(i)  Simple  enlargement,  without  much  tenderness,  in  which 
individual  glands  can  be  distinguished. 

(2)  The  stage  of  periadenitis,  in  which  the  glands  become  fused 
together  and  more  firmly  fixed  in  their  suirounds. 

(3)  The  stage  of  suppuration,  when  an  abscess  (usually  cold) 
develops.  Chronic  sinuses  are  left  by  the  bursting  of 
the  abscesses,  and  if  these  heal  they  leave  scars  which 
are  puckered,  keloidal,  and  vascular. 
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emoval  ol  all  locai 
sources  of  irritation. 
OPERATrvE.     Tliis  is  contra-indicated  wlien  active  lung  disease 
co-GKists   or   when   the   opsonic   index   is   low.     The   glands 
must  be  dissected  out  or  abscesses  opened  and  scraped. 

In  the  neck.  The  incisions  should  be  made  (1)  below 
and  parallel  to  the  jaw,  (2)  behind  the  stern omastoid, 
so  as  to  leave  inconspicuous  scars.  In  bad  cases  it  may- 
be necessary  to  divide  the  ster  no  mastoid  or  dissect  out 
the  internal  jugular  vein. 
DIAGNOSIS. 

Simple  Chronic  Adenitis  affects  only  one  or  two  glands,  and 

is  stationary. 
Septic  Adenitis  has  an  acute  course,  with  signs  of  inflammation, 
HoDGKiN's  Disease  affects  many  groups  of  glands  simultane- 
ously; the  glands  remain  discrete  longer,  and  do  not  break 
down.     Marked  leucocytosis  is  present. 
Other  lymph-gland  tumours  {vide  infra). 
Other  VarietJes  of  Lrmpti-GIand  Enlarge ment. 

LYMPH  ADENOMA.— Simple  enlargement  and  overgrowth  o£  one 
or  more  glands,  which  do  not  become  matted  or  inflamed,  and  do 
not  suppurate. 

Treatment  by  arsenic   proiiuces  great  diminution  of  swelling. 
Early  removal  i,s  called  tor. 
HODGKIN'S     DISEASE— Is    a    lyrophadenoma    affecting    many 
groups   of   glands  simultaneously.      It   is  associated  with  leuco- 

LEUKitMIA. — Causes  swelling  of  glands,  bones,  and  spleen,  with 
characteristic  blood  changes. 

LYMPHOSARCOMA.— Is  a  rare  primary  disease  in  the  glands. 
It  occurs  in  the  neck  and  mediastinum.  The  growth  is  very 
rapid,  vascular,  and  fatal. 

SECONDARY  MALIGNANT  DISEASE— Is  common.— Epithe- 
lioma, scirrhus,  or  sarcoma  may  arise  in  the  neck,  axilla,  or  groin. 
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Chapter   XIV. 

INJURIES  AND  DISEASES  OF  NERVES. 

INJURIES    OF    NERVES." 

Traction  During  Bjrth. 

Contusions  and  Strains. 

Dislocations  and  Fractures.  , 

Pressure  :  Growth  of  tumours — Aneurysm — Displaced  bones 
(Fracture,  dislocation,  Cervical  rib) — Inclusion  in  callus — 
Pressure  of  crutches  or  splints — InfJaramatory  products  in 
bony  canals. 

WOTTKOS. 

Effects  of  Total  Diviston  of  a  Mtsed  Nerve. 

IMMEDIATE.^Paralysis  of  muscles.     Anieathesia  of  skin  :     only- 
partial,  owing  to  the  overlapping  of  sensory  areas.     Vasomotcff 
paralysis,    producing   first   hyperemia,    then    ansmia^  of    parts. 
Glands  do  not  respond  to  ordinary  stimuli. 
LATE    EFFECTS    OF    NERVE    DIVISION  :— 
CHANGES   IN   THE   NERVE.— Retraction  of  divided  ends. 
Formation  of  a  hematoma,  especially  at  the  proximal  end. 
Organization    of    the    ha^matoma    into   a   bulbous    nerve-end 
(traumatic  neuroma).     This  contains  bundles  of  new  nerve 
ibrillie  embedded  in  fibrous  tissue. 
The  peripheral  end  shrinks  and  atrophies. 

Wallerian  degeneration  occurs  below  the  injury,  and  above  as 

far  as  the  first  Ranvier's  node.     Begins  at  the  fourth  day  after 

injury.     Medullary   substance   breaks   up   into   fat   globules. 

.^xis  cylinders  disappear  in  one  month,     leucocytes  invade 

and  replace  the  nerve  fibres. 

CHANGES   IN   MUSCLES.— Muscle  cells  atrophy,  or  are  replaced 

by   fibrous  tissue  and   fat.     Deformities   occur  from   unopposed 

action  of  the  unparalyeed  muscles. 

Electrical  Reactions.— Excitability  by  faradic  current  is 
rapidly  lost.  Excitability  by  galvanic  current  is  at  first 
increased,  and  only  lost  very  slowly.  The  response  to 
galvanism  is  a  peculiar  sluggish  contraction  called  •'  the 
reaction  of  degeneration."  A  greater  contraction  occurs  at 
the  anode  than  at  the  kathode  on  closing  the  current.  As 
long  as  any  response  to  electrical  stimuli  remains  there  is 
hope  of  repair.  ' 
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SENSORY   CHANGES.— Peripheral   sensory   nerves   are   of  three 
kinds  physiologically. 

1.  Nerves  of  Deep  Sensation. — -These  perceive  deep  pressure 

and.  pain,  and  the  movements  and  position  of  bones  and 
joints.  They  probably  run  in  tlie  muscles,  tendons,  and 
bones,  and  their  functions  are  seldom  if  ever  lost  by  peri- 
pheral nerve  division. 

2.  Protopathic    Nerves,— These    respond    to    painful    skin 

impressions,  e.g.,  a  prick,  and  distinguish  extreme 
temperatures.  Their  area  of  distribution  is  badly  localized, 
and  stiraulaton  of  them  gives  a  widely  radiating,  tingling 
feeling.     They  are  concerned  with  the  production  of  reflex 


3.  Epi CRITIC  Nerves. — These  distinguish  light  touches,  e.g.,  by  , 
a  hair  or  brush,  and  also  small  differences  of  temperature.  | 
They  convey  a  well-localized  sensation.  | 

In  Division  OF  A  Sensory  Nerve  :  (1)  are  unaffected  ;  (2)  ara 
affected  over  a.  small  and  variable  extent,  as  there  is  much 
overlapping  of  adjacent  protopathic  nerves  ;   (3)  are  affected 
over  a  constant  and  well-defined  area,  considerably  larger 
than  that  of  (2). 
In  Division  of  a  Posterior  Root  there  is  always  a  larger  loss 
of  protopathic  sensation  than  of  epicritic.     Thus  the  peri- 
pheral nerve  is  the  unit  of  epicritic  nerve  supply,  and  the    ' 
posterior  root  is  the  unit  of  protopathic  nerve  supply. 
CHANGES  IN  THE  JOINTS.— A  plastic  synovitis  occurs,  resulting   ] 
in    ankylosis.       Especially   noticed   in    Uie    small   joints   of   the   f 
fingers. 
TROPHIC    CHANGES. 

(o)  In  Complete  Division    of  the  nerve  without  irritation  or  I 
neuritis.     Skin   becomes  rough,   scaly,   and   oedematoas.   ' 
Gianda  atrophy,  and  hence  the  skin  is  very  dry.     Atrophy 
of  the  bones  or  cessation  of  growth  occurs.      Hair  and 
nails  break,  or  fall  ol!.  ' 

{6)  When  the  Divided  Nerve  is  Irritated  (the  commonest 
condition).  Skin  is  thin,  shiny,  bluish  red — "glossy 
skin."  Vesicular  and  pustular  eruptions  occur.  Chil- 
blains are  common.  Excessive  sweat  secretion.  Ulcers 
and  whitlows.  Hair  falls  out  or  breaks  off.  Nails  are 
brittle  and  ridged,  or  lost  by  perionychia. 
In  Both  Cases. — Temperature  falls  as  much  as  S°  F.  in  affected    I 

CHANGES  IN  THE   CENTRAL   NERVOUS   SYSTEM.— Spasma    ' 

of  a  reflex  nature  :  epileptic  fits  and  dementia  (both  very  rare). 
RECOVERY  OF  A  DIVIDED  NERVE.— Can  only  occur  when 
the  two  ends  are  brought  close  together,  an  inch  separation  being 
probably  a  maximum.  The  bulbous  nerve  end  ofiers  great 
obstacles  to  repair. 

New  axis  cylinders  :    (a)  Grow  down  from  proximal  to  distal 
part ;   (b)  Develop  in  the  distal  segment. 


\ 


Recovery  of  a  Divided  Nerve,  eon/imied. 

Protopathic  sensation  returns  first,  and  witii  it  the  tendency  to 

trophic  changes  (blisters,  etc.)  disappears.     This  takes  place 

in  periods  varying  from  six  weeks  to  one  year. 
Epicritic  sensation  is  the  last  function  to  be  recovered,  and  the 

recovery   is   seldom,   i£   ever,   complete.     It   returns   in   six 

months  to  two  years  or  more. 
The  time  at  which  sensory  recovery  begins  does  not  vary  with 

the  position  of  the  lesion,   but  the  time  occupied  by   the 

recovery  varies  directly  with  the  distance  between  the  point 

of  section  and  the  periphery. 
Motor  recovery  takes  place  first  in  the  muscles  nearest  to  the 

point  of  section,  and  eventualtv  is  more  complete  than  the 

sensory  recovery. 

Effects  ol  Partial  Division  ol  a  Mixed  Nerve. 

MOTOR  CHANGES.— In,stead  of  the  typical  reaction  of  degenera- 
tion, there  is  with  failure  of  reaction  to  the  faradic  current  a 
ready  and  brisk  reaction  to  galvanism,  with  no  polar  reversal. 
SENSORY   CHANGES.— Loss   of  epicritic  sensation   is   the   most 
marked  and  most  constant  sign. 

A  considerable  portion  of  a  mixed  nerve  can  be  divided  up  to 
about  one-third  of  all  its  fibres  without  producing  any 
appreciable  effect. 

Treatment. 

IF   COMPLETE    DIVISION  is  diagnosed, 

Operate  immediately   on  all  important   nerves.     Refresh   the 
ends,  and  sew  together.     Prevent  tension  by  tension  sutures, 
and  also  by  the  position  of  the  part. 
Secondary  Suture  may  be  undertaken  up  to  three  years  from 
the  injury. 
IF   ONLY   PRESSURE   or  partial  laceration  exist. 

Wait  to  see  whether  natural  recovery  will  take  place. 

Tbe   Diagnosfs   of   Nerve   Division   has  to  be  made  from  :- — 
SPIN.\L  CORD  INJURY.— In  this  there  is  total  loss  of  sensibility 
to  either  pain,  heat,  cold,  tactile  sensation,  or  deep  sensation  over 
a  given  area  opposite  to  the  side  of  the  lesion,  combined  with  a 
loss  of  movement  and  the  sensation  of  passive  movement  on  the 
same  side  as  the  lesion. 
HYSTERIA. — In  this  there    is  a    complete    loss    of  all  forma  of 
sensation  over  an  area  the  upper  margin  of    which  is  a  simple 
circle,  and  this  constitutes  the  so-called  "  stocking  anassthesia." 
With  this  there  may  be   a  flaccid   paralysis,  but  the  electrical 
reactions  are  quite  unchanged. 
ISCH-EMIC  PARALYSIS.— la  this  there  may  be  areas  of  sensorj- 
loss   with   trophic    changes,  but   the  characteristic  shortening  of 
the   fleicor   muscles   without   actual  paralysis  is  the  clue   to  the 
condition. 
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uerve  legion.     The  pain  often  r 

Varieties. 

.  SYMPTOMATIC    OR    SECONDARY. 
Toxic,  e.g.,  malarial,  gjuty,  lead. 
Reflex,  e.g.,  neuralgia  secondary  to  ca 
Fressore,    e.g.,    of    aneurysm,    or     i 

R.   IDIOPATHIC  OR  PR  1M.\RY.— Commonest  in  the  fifth  n 
Also   in    Intercostals — Breast — Ovaries — Testes — Joints, 

IDIOPATHIC    NEURALGIA," 
With    especial    reierence    to    Trigeminal    Neuratsia. 
EtioIOKy. — Cause   unknown.     An    ascending   neuritis   with   atterio- 
iClerosis    has    been    suggested,    but   not   ilemonstrated.     Women 
more  often  tlian  men.     Generally  after  40. 
Symptome. 

PAIN. — Paroxysmal  attacks  (epileptiform).  The  second  or  third 
division  of  the  nerve  is  alone  affected  at  first,  but  soon  the  attacks 
involve  the  other  two  divisions.  First  escapes  longest.  Each 
attack  lasts  only  a  few  seconds  to  a  minute.  Pain  .during  the 
attack  is  excruciating,  sharp,  and  lancinating,  .attacks  at  first  are 
seldom,  but  recur  more  frequently.  Attacks  are  often  brought  on 
by  sensory  stimuli,  e.g.,  cold  draught,  or  brushing  the  hair.  Con- 
stant aching  pain  follows  the  paroxysm,  and  may  last  until  the 

SENSORY    AND    TROPHIC    CH.\NGE5.— Pressure  over   nerve 
trunks  is  very  painful.     Skin  tender,  and  at  places  hypersmic  and 
nadematous.     Profuse  sweating,  witli  lachrymation  and  increase 
of  nasal  discharge.     Skin  becomes  smooth  and  shiny,  and  hail;  _ 
fell  out,  I 

MOTOR     SYMPTOMS.— Associated    muscles    thrown    into   reflex  i 
spasms  or  Iwitchings, 

Treattuent  of  Idiopathic  Trigetninal  Nenralgia. 

DRUGS.— Salicylates,  quinine,  iodides,  croton  chloride.  All  lose 
their  effects  rapidly. 

Avoid  morphia  at  all  costs, 
OPERATIVE. 

([)  Nerve  Stretching   and   Dist.\l    Neurectomy   give  such 
temporary  relief  that  they  are  not  used  now. 
Lingual  neurectomy  is  often  performed  for  cancer  of  tongue. 
Inferior  dental  nerve  may  be  removed  for  toothache. 


•  J.  Hui. 
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Operative  Treatment  of  Idiopathic  Trigeminal  Neuralgia,  continued. 

(2)  Proximal    Neurectomy. — Nervea    are    removed   at   their 

exit  from  the  skull.  The  zygoma  and  part  of  the 
ramus  ot  the  jaw  are  removed,  and  the  second  and 
third  divisions  removed  as  near  the  skull  as  possible, 
together  with  Meckel's  ganglion. 
Very  difficult  operation.  Apt  to  be  incomplete,  and 
therefore  is  uncertain  in  its  results.  Produces  adhesions 
round  temporomaxillary  joint. 

(3)  Excision    of    Gasserian     Ganglion.     This   is   the   only 

method  so  far  which  has  given  permanent  results. 

Pterygoid  Route. — Zygoma  and  coronoid  process  turned 
aside — Second  and  third  divisions  found— Base  of  skull 
trephined  outside  foramen  ovale — Ganghon  torn  out 
piecemeal. 

Temporal  Route.  (Hartley  Krause  operation). — Horse- 
shoe flap  down  to  the  bone,  with  base  at  zygoma.  Bone 
turned  back  in  osteoplastic  flap,  or  removed  by  trephine 
for  i^  inch  circle.  Dura  mater  pushed  back.  Middle 
meningeal  artery  tied  or  plugged.  Ganglion  removed 
after  cutting  second  and  third  divisions.  Eyelids  ought 
to  be  sewn  together  for  ten  days  to  protect  from  irrita- 
tion, otherwise  corneal  ulcer  and  bUndness  may  follow. 
This  is  the  method  of  choice  in  all  severe  cases. 

(4)  Division   of   the   Root   of   the  Gasserian  Ganglion 

through  the  posterior  cranial  fossa, 

(5)  Injection  of  the  Branches   of   the  Nerve  with  osmic 

acid  or  absolute  alcohol. 

(6)  Removal  of  Superior  Cervical  Sympathetic  Ganglion. 

AFFECTIONS  OF   SPECIAL  NERVES.  J 

Optic  Nerve.  I 

Ruptured  by  fracture  tlu'ough  anterior  cranial  fossa,  " 

" "~  ' 1  by  intracranial  diseases,  especially 
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Third  Nerve. 

Injured  by  fractures  tlirongli  sphenoidal  fissure — Orbital 
tumours  or  aneurysms. 

Diseased  by  syphilitic  disease  of  brain. 

Symptoms.— Ptosis,  or  drooping  of  upper  eyelid — External 
squint — Diplopia  when  looking  inwards — Dilated  pupil — 
Loss  of  accommodation — Slight  exophthalmos. 

Fourth  Nerve. — Injuries  and  diseases  as  in  the  case  of  the  third. 

Symptoms. — Squint  and  diplopia  when  looking  downivards. 
Sixth  Nerve. — Injuries  and  diseases  as  in  the  third. 

Symptoms. — Internal  squint — Diplopia  when  looking  outwards. 
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INJURIES  AND  DISEASES  OF  THE  SPHENOIDAL  FISSURE 
OR    CAVERNOUS    SINUS 

Produce:  Paralysis  of  all  tlie  muscles  of  the  eye — An^athesia 
of  the  cornea  and  forehead — Venous  confestion  oE  the  eye 
and  conjuactiva. 
OPHTHALMOPLEGIA    EXTERNA,  i.e.,  paralysis  of  all  the  eye 
muscles  ;    Without  congestion — Caused   by  syphilitic  or  tabetic 
disease  of  the  floor  of  the  third  ventricle. 
(For  diseases  of  the  fifth,  nerve  see  "Trigeminal  Neuralgia.") 
Seventh,  or  Facial  Nerve,  or   its    centres,    may  be  diseased  or 
injured  anywhere  between  the  cerebral  cortex  and  the  branches 
o£  distribution. 
INTRACRANIAL    LESIONS. 

Cerebral  Cortex. — Injurj' — Pressure^Hiemorrhage.     Part  of 

tlie  opposite  side  of  the  face  paralyzed. 
Corona  Radiata. — Hcemorrhage  or  thrombosis.     Lower  half  of 
opposite  side  of  face  paralyzed.      Eyelids  and  occipitolrontalis 
Combined    witli    paralysis    of    arm,    and    perhaps 


e  leg. 


In  Pons. — Hemorrhage  or  growth.     Paralysis,   with  atrophy 

of  the  same  side  of  tlie  face  from  affection  of  the  facial  nuclei. 

Paralysis  of  the  opposite  side  of  the  body  from  affection  of 

the  pyramidal  tract  of  the  opposite  side  above  the  decussation 

oi  the  pyramids, 
Nerve  Root  between  the  brain  and  the  bone. — -By  injuries  or 

tumours.     Paralysis  of  the  whole  of  the  same  side  of  the  face. 

Generally  associated  with  nerve  deafness. 
CRANIAL    LESIONS. 

Fbaciure  of  the  Base  of  the  Skull  running  through  the 

internal    auditory    meatus.     Causing    immediate    laceration 

of  the  necve,  or  later  implication  in  callus. 
Otitis  Media  causing  compression  of  the  nerve  in  the  aque- 

ductus  fallopii. 
Injury  of  Nerve  during  mastoid  operations. 
A   loss  of   taste  in  the  anterior  two-thirds  of  the  side  of  the 

tongue  follows  a  division  of  the  nerve  between  the  geniculate 

ganglion  and  the  joint  where  the  chorda  tympani  leaves  the 

EXTRACRANIAL  LESIONS.— Injury  of  tlie  nerve  by  opera- 
tions— Cold  or  inflammation — Tumours  (especially  malignant)  of 
the  parotid. 

Produce  total  facial  paralysis. 

FACtAL  Paralysis. — Eyelids  cannot  be  closed.  Eyeball  is 
rolled  up  on  attempting  to  shut  the  eye.  Corneal  ulceration 
sometimes  results  from  exposure.  Epiphora  from  want  of 
apposition  of  tower  eyelid  to  eye,  Face  is  immobile  and  the 
wrmkles  smoothed  out.  Face  is  drawn  to  the  opposite  side. 
Cheek  is  flabby,  and  food  collects  between  cheek  and  teeth 
from  paralysb  oi  the  buccinator. 


ParaSysis  of  Seventh,  or  Facial  Nerve,  coilliniied. 

Prognosis. — In  cerebral  haemorrhage — recovery  generally 
takes  place.     In  pontine   hasmorrhage — atrophy  occurs 
and  recovery  seldom  (patient  usnally  dies).     In.  intra- 
osseous lesions — slow  recovery  is  the  rule.     When  the 
tmnk    oi    the    nerve    is    divided,     paralysis     may    be 
permanent. 
Treatment. — Expectant  in  most  cases.     When  paralysis 
is  permanent :   Grafting  the  hypoglossal  or  part  of  the 
spinal  accessory  nerves  into  the  trunk  of  the  facial. 
FACIAL  TIC  OR  HISTRIONIC  SPASM.— Caused  by  some  obscure 
central  irritation.     Results  in  involuntary  clonic  spasms  of  one 
side  of  the  face. 

Treatment. — Stretching  the  facial  nerve. 
AadHory   Nerve   and  its  Centres. — Tumour  or  injury  of   the 
opposite    temporosphenoidal    lobe,  fracture    of    the   base   of   the 
skull  through,  internal  meatus,  produce  incurable  deafness. 
V>E<II. 

TRUNK  is  injured  by  : — Fractures  through  the  jugular  loramen — 
Operations  or  tumours  in  the  neck. 

Symptoms  :    Vomiting — Inhibition  of  heart's  action — Palpita- 
tion— ^Laryngeal  paralysis. 
THE   RECURRENT   LARYNGEAL  NERVE  ia   injured  by  sub- 
clavian aneurysm  on  the  right  side — Aortic  aneurysm  on  the  left 
side — On  both  sides  by  injuries,  operations,  or  malignant  growths 
in  the  neck. 

Produce    laryngeal    paralysis— especially    abductor    paralysis. 
Hoarse  voice.      Asphyxia  if  bilateral. 
Eleventh  or  Spjnal  Accessory  Nerve. 
INJURED    OR    DIVIDED    BY 

(a)  Fractures  through  the  jugular  foramen. 

Produce  paralysis  of  larynx  and  pharynx  through  affection 
of  accessory  portions.     Paralysis  of  stemomastoid  and 
trapezius  (partial). 
(6)  Operations  in  the  neck,  especially  those  for  the  removal  of 

Produce  paralysis  of  stemomastoid  (slight),  and  more  com- 
plete of  trapezius,  with  wasting  and  drooping  of  shoulder. 
SPASMODIC    WRY   NECK.— Clonic   contraction   of    the   sterno- 
raastoid  and  the  small  rotator  muscles  of  the  head. 

Caused  by  central  irritation   of  an   obscure   nature   affecting 

spinal  accessory  and  upper  cervical  nerves. 
Treatment. — Excision  of  part  of  the  spinal  accessory,  tog:ether 
with  posterior  divisions  of  the  upper  three  cervical  nerves. 
Hypoglossal  Nerve. — Injured    by   wound   or   operation   in   neck, 
or  by  carotid  aneurysm  or  tumour.     Produces  unilateral  paralysis 
anil  hemiatrophy  of  tongue.     The  tongue  when  protruded  deviates 
'      '     opposite  side  of  the  mouth. 


sudden 
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Sympatfietic  Nerve  In  -the  Neck — ^lay  be  involved  by  ti 

or  injured  by  stabs.     Irritation  produces  dilatation  of  the  pupil 

and  palpebral  fissure,  with  exophthalmos.  Also  unilateral  sweating. 

Paralysis  produces  contraction  of  the  pupil,  narrowing  o£  the 

palpebral  fissure,  and  retraction  of  the  eye,  with  dryness  of 

PhrenJc   Nerwe. — Arises  from  the  fourth  cervical  and  go 
diaphragm.     Wounds  in  the   neck  may  divide   it,  but  v 
division   causes   no  symptoms.      Irritation  of  the  oervi 
to  cause  cough  or  hiccough. 
BrachJal  Plexus. 
CAUSES  OF  INJURY. 

Supraclavicular. — (a)  Indirect  violence.     E.tcessive  ( 
traction  on  the  arm  in  attempting  to  save  a  fall,  or 
(6)  Direct  injary.     Cervical  rih,   fractured  clavicle, 
wounds.     Usually  affects  the  first  liorsal. 
Infraclavicular. — The   various    incidents    during   and    after 
dislocation  of  the  shoulder  joint. 
FUNCTIONS  OF  THE  BRACHIAL  ROOTS. 
I  Th£  Posterior  Roots. — Of  these  only  two  have  well-defined 

I  areas  of  distribution,  viz.,  the   fifth  cervical  and   the  first 

I  dorsal,   lesions   of  which    cause    a    preaxial   and  postaxial 

r  aniesthesia  of  the  arm  respectively. 

'  Thb  Anterior  Roots. 

Fifth     cervical — the     deltoid,     rotators,     biceps,     coraco- 

brachialis,  brachialis  anticus,  supinators,  and  rhomboids. 

Sixth  cervical — pronators,  radial  extensors,  clavicular  part 

of  pectoralis  major,  serratus  magnus. 
Seventh  cervical — triceps,  ulnar  extensors,  finger  extensori, 
lower  part  of  pectoialis  major.  1 

Eighth  cervical — ilexors  of  wrist  and  fingers. 
First  dorsal — Intrinsic  muscles  of  the  hand. 
There  are  three  common  types  of  brachial  plexus  injury  :— 
I.  WHOLE  PLEXUS.— All  the  muscles  of  the  arm  are  paralyzed 
except  the  rhomboids  and  serratus.     There  are  usually  some 
signs   of    injury   of     the     cervical     sympathetic.     In    Supra- 
clavicular rupture  sensation  is  lost  over  the  whole  arm  except 
on  the  inner  side  adjacent  to  the  axilla,  which  is  supplied  by 
the   intercos to-humeral   nerve.     In    Infraclavicular  rupture 
the  loss  of  sensation  is  complete. 
3.  UPPER   ARM   OR   ERB-DUCHENNE   TYPE.— EssentiaUy   a 
rupture  of  the  fifth  cervical  anterior  primary  division.     It  is 
commonly  caused  by  traction  on  the  arm  in  a  direction  towards 
the  feet.     Paralysis  of  the  deltoid,  rotators,  biceps,  brachials 
anticus,  and  snpinators.     The  arm  lies  at  the  side,  and  the  fore- 
arm is  pronated.     There  is  no  loss  of  sensation.     Occasionally 
the  deltoid   and  rotators  are  paralyzed  alone   from  a  parti^ 
rupture  ol  the  fifth  cervical  in  its  upper  part. 
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Brachial  Plexus,  continued. 
3.  LOWER  ARM  OR  KLUMPKE  TYPE.— Is  caused  by  a  rupture 
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of  the  first  dorsal  nerve.  Caused  by  traction  on  the  arm  upwards. 
Paralysis  of  the  intrinsic  muscles  of  the  hand,  with  sympathetic 
paralysis.     Sensation  is  lost  over  the  inner  aide  of  the  arm  and 

The  Inner  Cord  of  the  Plexus  may  be  injured  by  a  sub- 
coracoid  dislocation.  The  symptoms  are  those  of  injary 
of  the  ulnar  nerve,  together  with  the  small  hand  mnacles 
supplied  by  the  median  (inner  head  of  the  median). 

The  Ooter  Cord  of  the  Plexus  is  occasionally  injured  in 
dislocations.  There  will  be  paralj^is  of  the  biceps,  coraco- 
brachialis,  and  all  the  muscles  supplied  by  the  median, 
except  those  ia  the  hand. 

The  Posterior  Cord  is  the  most  rarely  injured  part  of  the 
infraclavicular  plexus.  The  symptoms  will  be  those  of 
lesions  o£  the  musculospiral  and  circumflex  nerves. 

Posterjor  Thoracic,  or  Nerve  of  Bell,  which  arises  Irom  the 
fifth,  sixth,  and  seventh  cervical  nerves,  and  goes  to  the  serratus 
toagnus,  is  often  paralyzed  by  itself  as  the  result  o£  injury  or 
neuritis. 

Signs. — ^Winged  scapula.     Inability  to  raise  the  arm  above  a 
right  angle.  ^, 

The  Circutnflex  Nerve  may  be  injured  by  blows,  fractures  of  the 
surgical  neck  of  the  humerus,  or  by  dislocations. 

Signs. — Paralysis  and  wasting  of  the  deltoid  and  teres  minor. 

The    Maacttlospiral    is   the   most   commonly  injured   of   all   the 

Causes.— Fractures  and  dislocations  of  the  humerus  and 
shoulder.  Pressure  of  crutches  at  the  posterior  axillary  fold. 
Pressure  on  the  arm  under  the  body  during  ansesthesia,  or  a 
drunkard's  sleep. 
Symptoms. — Paralysis  and  wasting  of  the  triceps,  supinators, 
and  extensors  of  the  thumb  and  fingers  and  wrist. 

Wrist-drop  is  the  most  prominent  sign,  the  hand  being 
held  ia  a  position  of  pronation.  The  fingers  and  thumb 
cannot  be  properly  extended,  but  the  terminal  phalanges 
of  the  fingers  can  be  extended  by  the  interossei. 
If  the  lesion  is  in  the  upper  third  of  the  arm  (rare),  there 
will  be  sensory  loss  over  the  back  of  the  radial  side  of  the 
hand  and  thumb.  If  the  lesion  is  in  the  lower  third  of 
the  arm  (common  type),  there  is  no  sensory  loss,  owing  to 
the  fact  that  the  external  cutaneous  branches  of  the 
mnsculospiral  anastomose  with  the  external  cutaneous 
nerve,  which  in  its  turn  anastomoses  with  the  radial 
nerve.  In  the  same  way  division  of  the  radial  nerve 
high  up  in  the  forearm  produces  no  sensory  loss. 
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Medjan  nerve. — Usually  injured  by  wounds  above  tlie  wrist. 

Symptoms. — Paralysis  and  wasting  of  three  short  thumb  muscles 

(the  abductor,  opponens,  and  part  of  tlie  flexor  brevis),  with 

defective  oppositioa   of  the   thumb  movement,   also  of  the 

outer  two  lumbricals,  which,  if  the  interossei  are  intact,  give 

,  no  sign. 

The  paralysis  of  the  opponen.^  poUicis  ia  manifested  by 
inabiUty  to  bring  the  thumb  across  the  hand  parallel  to 
the  palmar  .surface.  It  is  difficult  to  detect,  because 
the  flexors  and  adductors  together  may  simulate  this 
movement. 
Ak^sthesia  (epicritic  loss)  of  the  palmar  aspect  of  the 
thumb  and  adjacent  two-aad-a-half  fingers,  and  of  the 
dorsal  aspect  of  the  last,  or  last  two  phalanges  of  the 
same.  Trophic  changes  will  be  evident. 
If  the  nerve  is  injured  at  the  elbow  or  in  the  upper  arm ; 
Paralysis  of  both  pronators,  with  loss  of  pronation,  anii 
of  all  the  flexors,  except  part  of  the  Hexor  profundus  and 
the  flexor  ulnaris. 

Ulnar  Nerve. 

Causes  of  Injury. — Wounds  or  dislocations,  especially  in  the 

neighbourhood  of  the  elbow. 
Symptoms.— Paralysis  of  the  lumbricals  (inner  two)  and  all  the 
interossei,  causing  the  main-en-griffe.  i.e.,  hj-perextension  of  the 
metacarpo-phalangeal  joints  and   flexion   of    the   two  inter- 
phalangeal  joints.     Wasting  seen  between  the  metacarpals. 
Paralysis  of  the  adductor  muscles  of  the  thumb,  and  all  the 
short  muscles  of  the  little  finger,  with  wasting  at  tlie 
thenar  and  hypothenar  eminences. 
The  paralj-sis  of  the  adductors  is   shown   by  inabiUty  to 
bring  the  thumb  against  the  index  finger  in  a  direction 
at  right  angles  to  the  palmar  surface.     The  long  flexor 
or  extensor  may  simulate  this  movement. 
Parallels  of  the  flexor  carpi  ulnaris  and  part  of  the  flexor 
profundus,  with  weakened  hand-grasp  and  tendency  to 
radial  abduction  of  the  hand. 
AniESTHESIA  (epicritic  loss)  of  the  little  and  half  the  ring 
fingers  on  both  sides.     Also  of  the  ulnar  part   of  the 

If  divided  just  above  the  wrist,  only  the  hand  paralysis  is 

seen,  and  there  is  no  dorsal  anxsthesia. 
In  all  ca.ses  deep  sensibility  in  the  hand  is  only  lost  when 

the  nerve  is  divided  high  up  before  it  goes  to  the  muscles, 

or  when   the   flexor   tendons   as   well   as    the    terminal 

nerves  are  divided. 

Ttie  Cauda  Eqnlna  may  be  injured  by  falls  and  blows  apart  froi 
or  together  with  injuries  o£  the  spine.  The  sensory  loss  is  of  the 
root  type,  i.e.,  the  protopathic  is  larger  than  the  epicritic  lose 
usually  being  limiteii  to  a  saddle-shaped  area  on  the  buttocta. 
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The  Cauda  Equina,  (On tinned. 

D1STR1B1.1TION  OF  THE  Nerves  of  the  Sacral  Plexus. 

Fourtli  lumbar— the  posterior  muscles  of  the  leg  below  the 

knee  and  the  tibialis  anticus. 
Fifth  lumbar — the  anterior  leg  muscles  (except  the  tibialis 

anticus}  and  the  peronei. 
Second  sacral — the  glutei  and  hamstrings. 
Third  anil   iourth  sacral — the  levator  ani,  sphincter   ani, 
and  perineum. 
The  ScJatic  Nerve — Is   very   seldom   injured,  owing   to   its   deep 
position  and  great  strength.     The  signs  are  those  of  the  internal 
and  external  popliteal  nerve  injury,  combined  with  paralysis  of 
the  hamstrings. 

The    external   division    {externa!    popliteal)    is    often   injured, 
whilst  the  internal  escapes.     In  lesions  of  the  whole  nerve 
there  is  a  very  limited  sensory  loss  on  the  inner  side  of  the 
leg. 
SCIATICA  is  neuralgia  of  the  sciatic  nerve. 

Causes. — (a)  Doubtful  nature,  e.g.,  cold,  neuritis,  rheumatism, 
gout,  syphilis  ;    (6}  Pressure  on  the  nerve,  inside  ot  outside 
the  pelvis,   by  absces-ses,   aneurysm,    or  new  growths  ;     {c) 
Pressure  on  the  nerve  roots  by  caries,  new  growth,  or  injuries 
of  the  spinal  column  ;    i,d)  Chronic  spinal  cord  diseases,  e.g., 
tabes. 
SvMPioMS. — Pain  down  the  back  of  the  thigh,   increased   by 
pressure  on  the  nerve,  or  by  Hexing  the  hip-joint  when  the 
knee  is  straight  (stretches  the  nerve). 
Treatment, — Drugs   suitable    for    rheumatism,   neuritis,    etc. 
Absolute  immobility  for  several  weeks  by  bandaging  the  hmb 
to  a  long  Liston's  splint.       Nerve  stretching. 
External  Popliteal  Nerve,— May  be  torn  or  injured  as  it  winds 
round  the  biceps  tendon  and  neck  of  the  fibula. 

i  the  dorsum  of  the  foot  and  Paralysis  of  the 
and    peroneal    muscle    groups.     Talipes    Eqiiino 

Internal  Popljteal  Nerve — Is  seldom  injured.  Paralysis  of  the 
calf  and  flexor  muscles  of  the  toes,  with  some  anicsthesia  of  the 
sole  of  the  foot,  and  Talipes  Calc an  eo- valgus. 

Anterior  Crural  Nerve — Is  seldom  aftected.  Its  injury  canses 
paralysis  of  the  quadriceps  extensor  muscle  and  sartorius,  with 
flexion  of  the  knee  and  anesthesia  of  the  greater  part  of  the 
thigh  and  leg. 
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I  Chapter   XV. 

AFFECTIONS  OF  THE  SKIN. 

Catlituicle. — A  patch  ot  infective  gangrene   affecting  the  subcuta- 

CAUSES. — Infection  with  Staphylococcus  pyogenes  aureus.  Albu- 
minnria,  or  diabetes  are  common  antecedents.      Local  ahrasions 

PATHOLOGY.— Acute  infiammatorj'  exudation  is  caused  by  the 
cocci.  The  dense  fibrous  tissue  under  the  skin  does  not  yield,  and 
the  compression  strangles  the  vessels.  Septic  gangrene  results 
from  these  causes.  Later,  the  living  tissues  suppurate  round  the 
septic  slough  and  form  pus  and  granulations. 

Hence,    the    following    zones    are    distinguished    from    within 
outwards  :    (t)  Central  slough  or  core  ;    (2)  Layer  of  pus  ; 
(3)  Layer  of  granulations  ;   (4)  Inflamed  tissues. 
Then  the  pus  breaks  through  the  overlying  skin  in  one  or  two 
places  and  the  slough  is  discharged,  the  cavity  being  filled  up 
by  granulation  aiid  cicatrization. 
SIC5NS. — Localized,  red,  brawny,  painful,  swollen  area  of  skin,  from 
one  to  sbc  inches  in  diameter.     There  may  be  slight  enlar^ment 
of  lymph-glands.      In  one  to  two  weeks  the  skm  becomes  vesi- 
culated,  and  then  shows  several  grey  points.     These  burst,  and 
pus  oozes  out.     The  openings  run  together,  and  some  time  later 
the  slough  comes  away,  the  suppuration  becoming  freer  all  the 
time.     The  cavity  left  heals  by  granulation.  ■ 

Extension  may  occur,  especially  if  septic  poultices  are  used,  hyM 
infection  of  neighbouring  hair  follicles. 
DISTRIBUTION. — Nape  of  neck,  back,  nates,  and  face,  are  the 

commonest  sites.     Usually  single. 
COMPLICATIONS.— Septic  thrombosis  of  the  sinuses  may  occur 
with    carbuncle    of    the    face.     Septiciemia,    pysmia,    and    aciil 
intoxication  with  coma — especially  in  diabetes. 
SYMPTOMS. — General  malaise,  without  much  rise  of  temperature. 
If  general  septic  infection  occurs  it  will  cause  the  usual  symptom)^. 
DIAGNOSIS.— Boils   are    multiple,   conical,    and   have   only   one 
opening. 

GuMMATA  are  painless,  with  but  little  inflammation.  The 
discharge  is  gummy,  the  edges  clean  cut  and  sharply  defined, 
the  slough  like  wet  wash-leather. 
Anthrax. — A  black  slough  surrounded  by  a  ring  of  vesicles. 
Very  marked  osdema  and  swelling  of  lymph-glands.  Little 
local  pain,  but  marked  rise  of  temperature. 
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Carbuncle,  continued. 

PROGNOSIS   is   good,   unless   albuminoria   or   diabetes   exist,   or 

sinus  thrombosis  or  general  septic  infection  occur. 
TREATMENT.— Generous  diet,  with   tonics   or   stimulants.      Free 

opening  and  scraping  away  the  slongha,  applying  pure  carbolic. 

ii  this  is  refused,  fomentations  should  be  antiseptic  to  prevent 

fresh  foci  of  infection,  and  Bier's  cupping-glasses  will  hasten  the 

separation  of  slcraghs. 
A  Furuncle  or  Boll  is  essentially  the   same  as  a  carbuncle.     A 

boil  differs  from  a  carbuncle  in  the  following  ; — It  affects  the  skin 

only,  and  not  the  subcutaneous  tissue.      It  opens   by  a  single 

opening,    instead   of   several.      It   is   multiple    very  frequently. 

Usually  occurs  from  the  infection  of  a  hair  follicle  or  sweat  gland. 
FiTBUNcuLOSis  is  a  disposition  to  repeated  crops  of  boils. 
TREATMENT.— Local  and  Proph yi. act ic— Lotions  of  spirit  and 

biniodide,  i-iooo. 

General. ^ — Injection  of  staphylococcal  vaccines  under  opsonic 
control. 
Com. — K  hard  keratinous  mass  of  epidermis  with   a   deep-growing 

conical  centre,  which  presses  on  the  tender  parts  of  the  deep  skin. 
CAUSES. — Abnormal    pressm'e — badly    fitting     boots,     projecting 

bony  processes. 
LOCALITY.— Toes,  especially  Httle  and  great,  and  over  the  promi- 
nences of  talipes. 
VARIETIES.— Hard  or  soft,  according  to  whether  they  are  exposed 

to  the  moisture  of  sweat  or  not. 
TREATMENT. — Excision.     Salicylic  acid  ointment  or  lotions.    Pads 

to  relieve  pressure. 
TVart— Papilloma  of  the  skin.     Often  multiple,  and  then  usually  on 

the  hands  of  children.     They  appear  sometimes  quickly  in  crops, 

and  disappear  equally  quickly.     Possibly  they  are  locally  infective, 

i.e.,  they  disseminate  tiiemselves. 
TREATMENT.— Soften  with  salicylic   ointment,   and   then   touch 

with  pure  acetic  or  nitric  acids. 
VENEREAL  WARTS  aie  very  large  villous  masses,  wJdch  occur  on 

the  external  genitals,  glans,  prepuce,  or  labia,  as  the  result  of  the 

irritation  of  discharges. 
TRE.ATMENT.— Excision,  with  cautery  of  the  base  ;   or  applicatii^ 

of  calomel  or  acid  nitrate  of  mercury. 
Lupus  VnlgariH. — A  very  chronic  tuberculous  disease  of  the  skin, 
OCCURS   in   children,   or    adults    under    30.       Attacks   the  nose, 

cheeks,  lips,  eyelids,  nasal,  oral,  and  lachrymal  mucous  membranes, 

and  ears.     Less  often  the  fingers,  toes,  or  trunk. 
SIGNS. — Nodules  appear  deep  in  the  skin,  and  then  run  together. 

Each  nodule  is  red  and  raised,  and  resembles  "  apple  jelly."     TTie 
I     skin  becomes  infiltrated  and   ulcerated,  fresh  nodules  appearing 
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on  the  spreading  margin.  One  edge  may  heal  whilst  the  other 
extends.  The  ulcer  is  covered  with,  granulations,  and  over  these 
thick  scahs  form  by  the  drying  of  the  purulent  secretion.  Deep 
tissues,  e.g.,  the  cartilages  of  the  nose  or  ears,  are  attacked  and 
destroyed.  The  scars  left  are  puckered,  thin,  and  vascular. 
COURSE.— The  disease  runs  a  course  of  many  years,  but  occasioaaUy 

dies  out  spontaneously. 
COMPLICATIONS.— Epithelioma   may   form   in   the   scar.     Other 

tuberculous  diseases  very  rarely  arise. 
DIAGNOSIS  depends  on  the  tubeicalous  nodules,  the  slow  super- 
ficial ulceration,  the  congested  scar  tissue. 

Syphilitic  Ulceration  is  much  more  rapid  and  deep.     Other 
signs   are   usually   present.     The   scars   are  thin,   pale,   and 
supple. 
Lupus  Erythematosus. — {Vide  infra). 
1 REATMENT. — Removal  by  scraping,  and  the  subsequent  applica- 
tion of  caustics,  e.g.,  uac  chloride. 
Finsen  light  or  X  rays. 

Vaccine  treatment  by  a  vaccine  composed  of  tuberculin,  and 
usually  another  vaccine  prepared  from  the  patient  to  combat 
the  septic  infection  by  staphylococci. 

Lupus  ErrtbeinatOBiis. 

OCCURS  generally  in  adult  women,  on  the  face  in  symmetrical 
patches,  Uke  a  bntterliy,  the  wings  on  the  cheeks  and  body  on  the 

SIGNS. — Smooth  hyperajmic  patch,  covered,  with  a  fine  branny 
desquamation.  Associated  with  some  seborrhcea.  It  does  not 
ulcerate,  but  leaves  a  thin  white  scar  surface  in  the  middle, 
whilst  the  edge  spreads. 

TREATMENT.— Tar  and  mercury  ointments.     Light  treatment       ■ 

AFFECTIONS  OF  THE  NAILS. 
Onycbia,  or  Peri -onychia.— An  inflammation  of  the  nail  matrix. 
SEPTIC  ONYCHIA  b  an  nngual  whitlow  cansed  by  a  septic  wound. 
Pus  collects  under  the  nail. 

Treatment. — Removal  of  the  nail  and  scraping  the  granulations. 
SYPHILITIC  ONYCHIA  occurs  in  congenital  and>acquired  syphihs 
in  the  secondary  stage.     It  yields  to  mercury. 

Ingrowing  Toc-n all.— Usually  afiects  the  great  toe. 

Caused  by  boot  pressure,  the  edge  of  the  nail  being  pressed 

into  the  soft  tissues  and  causing  a  chronic  ulceration. 
Treatment. — Removal  of  nail  and  thorough  scraping  of  the 

Onychogryphoala, — A  defra-med  and  overgrown  great  toe-nail  seen 
in  old  people.     When  it  becomes  painful  it  should  be  removed. 
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AFFECTIONS  OF  THE   SEBACEOUS  GLANDS. 

Adenoma  Sefaaceum,  or  Lipoma  Nasi. — Forms  a.  bulbous 
hypertrophicil  mass  on  the  skin  of  the  nose  {vide  sectioii  on 
nose  diseases.) 

Carcinoma  Sebaceum  causes  a  rodent  ulcer  (vide  p.  59). 

TREATMENT.— ( 1 )  Excision  of  the  whole  thickness  of  the  afiected 
skin  and  subcutaneous  tissue,  with  half-an-inch  margin  of  healthy 
Hssne  ;  subsequent  skin  grafting.  (2)  Repeated  exposure  to  the 
X  rays.  This  is  suitable  for  inoperable  cases,  and  those  where 
removal   would    cause    great   deformity,   or  when    operation    is 

Sebaceoos  CyBts. 

OCCUR  on  any  part  of  the  body,  but  especially  on  the  hairy  parts, 

on  the  scalp  behind  the  ears,  or  in  the  eyelids. 
SIGNS.— A  fluctuating  swelling  in  the  skin  which  moves  freely  over 

subjacent   tissues.     A   blocked   mouth   of   a   sebaceous  gland  is 

ANATOMY. — The  cyst  wall  may  be  epithelial,  or  from  degenerative 
changes  calcareous  (atheromatous),  or  it  may  present  adenoma- 
tous growth.  The  contents  are  pultaceous,  and  consist  of  fat, 
epithelial  debris,  and  cholesterin.     They  may  form  a  calcareous 

COMPLICATIONS. 

A  Sebaceous  Horn  may  grow  up  by  superposition  of  successive 
layers  of  epithelium. 

A  FuNGATiNG  Adenoma  may  follow  its  rupture. 
DIAGNOSIS. 

Dermoid   Cysts   occur   in   special   situations   and   always   lie 

LiPOMATA  are  below  the  skin  and  are  lobulated. 

Abscesses  have  a  more   rapid   course   and   affect   the   deeper 

TREATMENT.— Dissect  out. 
Molfascnm  Con-tagiioaum. — Yellowish -white   nodules   about  the 

OCCUR  on  the  face,  or  less  often  other  parts  of  the  skin. 

CONSIST  of  a  central  core  of  epithelial  cells  supported  by  a  fibrous 

stroma.     Bodies  like  psorosperms   are   found,  but  are  the  result 

of  cell  degeneration. 

They  are  locally  contagious. 
TREATMENT  by  excision. 
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Chapter  XVI. 


W    AFFECTIONS  OF   MUSCLES,  TENDONS, 
SYNOVIAL  SHEATHS,  AND  BURS^. 

Traumatic  Affections  of  Muscles. 

RUPTURE    OF   MUSCLE   SHEATH.— EspeciaUy    iii   the    biceps 
cubiti  and  rectus  femoria.     Causes  a  soft  h,emia-like  protrusion 
ot  muscle  fibre  when  the  latter  contracts. 
Rarely  necessary  to  operate. 

DISLOCATION  OF  TENDONS.— Most  commoa  in  the  neck,  long 
tendon  of  biceps,  peroneus  longus.     Great  pain  and  stifiness  after 

Treatment  is  immobilization    in   plaster   for  3  to  6  weeks  in 
a  position   of   complete  muscular   relaxation.     Rarely  (e.g., 
with  petonens)  an  open  operation  to  suture  the   ruptured 
ligaments  and  tendon  stieath  is  desirable. 
DIVISION  OF  MUSCLES  AND  TENDONS. 

1.  CoNTRACTiON-RoFTURE.  Voluntary,  from  an  excessive  or 
ill-balanced  pmrposive  movement,  e.g..  the  rectus  abdominis 
in  labour.     Involuntary,  as  in  tetanus. 

2.  Traumath;.  Contusions,  e.g.,  the  extensor  tendons  of  the 
fingers  by  a  sharp  blow  over  the  knuckles.  Wounds  dividing 
muscles  and  tendons. 

Position  of  Rupture,  (n)  In  the  muscle  belly;  (A)  At  the 
junction  of  belly  and  tendon  ;  [c)  In  the  tendon  ;  (d)  At 
the  insertion  of  the  tendon  where  a  piece  of  bone  may  be 
broken  oil. 

Muscles  Comuonlv  Affected. — Sternomastoid  by  traction 
during  labour.  Biceps  cubiti  (long  head).  Flexor  tendona 
of  the  fingers  and  thumb  by  stab  and  incised  wounds. 
Extensor  tendons  of  the  fingers  by  contusions.  Muscles  of 
the  back  and  rectus  abdominis  by  violent  strains,  tetanus, 
and  parturition.  Tendon  of  the  adductor  longus  in  riding. 
The  quadriceps  tendon  or  the  ligamentum  patelise  by 
contraction.  The  inner  head  of  the  gastrocnemius,  the  tendo 
aehillis,  or  the  plantaris  in  athletic  exercises  (tennis  leg). 

Signs. — Sudden  sharp  pain.  Snapping  sound.  Loss  of  func- 
tion. Swelling  and  ecchymosis,  with  a  palpable  gap  if  the 
muscle  belly  h  affecteu. 

Results. — Recovery  if  treatment  is  good  and  the  muscle  belly 
aSected.  Permanent  disability  i£  the  tendons  are  divided 
anil  retract.  Stiffness  from  adhesions  of  the  tendons  to  the 
sheath.     Weakness  &om  the  stretching  of  a  fibrous  s( 
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Traumatic  Affections  of  Muscles,  conlinued. 

Treatment. — In   slight   cases,    immobilization    in    a.    position 
of  extreme  relaxation  of  the  affected  muscle. 

In  most  cases,  union  by  suturing.  II  the  gap  is  very  long: 
(a)  Turning  back  from  each  end  a.  tendon  flap  ;  (&] 
Grafting  the  distal  tendon  into  a  neighbouring  tendon 
with  similar  function  ;  (c)  Filling  the  gap  by  strands 
of  catgut  or  piece  of  tendon  taken  from  elsewhere. 
Inflammation  and  Degeneration  of  Muscles. 

1.  SIMPLE  MYOSITIS,  resulting  from  a  wound  or  contusion, 

2.  RHEUMATIC    MYOSITIS,    causing    pain    and    stiffness,    e.g.. 


k 


3.  ACUTE    SUPPURATIVE    MYOSITIS   arises    by    infection    or 

in  pyaemia.     Results  in  considerable  cicatricial  deformity. 

4.  CHRONIC    TUBERCULOUS    MYOSITIS,    secondary   to    bone 

disease,  e.g.,  psoas  abscess. 

5.  SYPHILITIC  MYOSITIS  from  the  formation  of  guramata,  or 

libroid  thickening.     Most  often  seen  in  the  sternomastoid. 

6.  PARASITIC  MYOSITIS.     Trichinosis. 

The  adult  trichina  worm  lives  in  the  alimentary  canal  of  pigs, 
rats,  and  other  usually  carnivorous  animals.  It  measures 
1-5  mm,  (male)  to  3  mm.  (female)  long.  Pigs  become  infected 
by  eating  dead  rats,  by  being  fed  on  offal,  and  from  one 
another.  The  embryo  worms  work  their  way  from  the 
alimentary  canal  through  the  peritoneum  to  the  muscles. 
The  diaphragm,  rib,  and  trunk  muscles  are  most  affected. 
When  it  reaches  the  muscle,  the  embryo  becomes  encysted 
between  the  fibres  in  an  oval  cyst  -4  mm.  long.  In  this 
condition  their  vitality  is  very  resistant  to  heat,  cold,  or 
pickling. 

Clinically,  the  disease  occurs  in  epidemics  in  Germany  and 
America.  Three  stages  are  recognized  :  (a)  A  stage  of 
enteritis  with  severe  colic  and  diarrhcea,  lasting  about  10  days. 

(b)  A  febrile  stage,  temperature  rising  to  ioi-ioG°  F.,  with 
severe   muscular   pains    and    swellings    and   some    cedema  ; 

(c)  A  stage   of   subsidence,    which    occurs     6    weeks    after 
infection.     It  is  liable  to  be  mistaken  for  enteric  fever. 

7.  MY'OSITIS  OSSIFICANS. 
(h)    Traumatic.     A  muscle  after  injury,  in  the  process  of  repair 

becomes  ossified.  It  then  forms  a  hard,  aharply-delined 
mass.  This  is  seen  most  often  in  the  adductor  longus, 
and  is  known  as  the  rider's  bone.  Also  in  the  quadriceps 
after  injuries  of  the  knee.  In  the  former  case  remov^ 
may  be  necessary.  In  the  latter  the  X  rays  are  useful  in 
diagnosis,  and  nothing  can  be  done  by  treatment. 
(6}  Idiopathic.  This  affects  many  muscles,  chiefly  those  of 
the  back  and  trunk.  It  generally  attacks  young  n 
and  is  of  slow  and  steady  course,  resulting  ir  --*-- 
ankylosis. 


;   fibrous  degeneration  of  muscles, 
e   common   name   for    this,   which 
s  Contracture. 
.    and    bandages,    Esmarch's    bandage. 


.  MYOSITIS  FIBROSA.  ( 

ISCH.SMIC     PAHALYSIS 

was  first  described  as 
Causes.     Tight    splint 

arterial  thrombosis. 
Position.     It  ha.s  generally  been  observed  in  the  forearm,  and  in 
the  great  majority  of  cases  has  OLCurred  iu  the  treatment  of 
fractures. 
PATHOLOoy.     The  muscles  are  deprived  of  their  blood  supply- 
by  pressure,  and  this  may  act  further  by  producing  thrombosis. 
The   muscle   fibres   then   suffer   rigor   mortis   and   gradually 
disappear,  and  are  replaced  by  fibrous  tissue,  which,  contracts. 
A  diminution  in  the  blood  supply  to  the  growing  ends  of  the 
bones  probably  also  takes  place,  and  accounts  for  the  shortness 
of  the  affected  arm. 
Symptoms.     Great  swelling  of  the  limb,  with  perhaps  sloughing 
from  pressure,  occur  at  the  time,  and  within  a  few  days  the 
paralysis  is  noticed. 

Flexion  of  the  fingers  at  the  phalangeal  joints.     These  can 
only  be  extended  when  the  wrist  is  flexed,  showing  that 
the  flexor  muscles  are  too  short. 
Pronation  of  the  hand  is  permanent  from  contraction  o£ 

the  pronator  radii  teres. 
Some  flexion  of  the  elbow  is  caused  by  contraction  of  the 

flexor  muscles  which  arise  from  the  humerus. 
Wasting  is  very  marked,  and  is  due  to  the  atrophy  of  the 

muscles. 
The  bones  of  the  forearm  are  i  in,  to  i  in,  shorter  than  on 
the  other  side  in  cases  where  tJie  condition  has  arisen 
in  growing  children. 
Anesthesia  may  bo  present,  but  has  an  irregular  distribution; 
the  hand  is  cold,  the  skin  blue  and  shiny,  but  trophic 
ulceration  is  seldom  seen. 
Electrical  reactions  are  generally  merely  diminished,  but 
rarely    the   reaction    of    degeneration    occurs.     In    this 
cas;,  as  in  those  showing  anesthesia  and  trophic  lesions, 
the  nerves  have  probably  been  affected  as  well  as  the 

Diagnosis  must  be  made  from 

Primary  Ngrve  Lesions,  especially  muaculospiral 
paralysis.  Here  there  is  no  flexor  but  an  extensor 
lesion.  In  all  nerve  lesions  the  paralysis  is  accompanied 
by  anaesthesia,  and  both  follow  the  anatomical  distribu- 
tion   of    the    nerve.        Reaction     o(    degeneration    is 

Infantile  Paralysis.     There  is  no  local  lesion.     Reaction 

of  degeneration  is  well  marked,  and  contraction  h  much 

slower  in  its  onset. 
Synovitis  and  Injury.     In  this  matting  and  contract! 

of   the    tendons   may   occur.     The    fingers    cannot 

extended  when  the  wrist  is  flexed. 
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iBchsemic  Paralysis,  continued. 

Prognosis. — Is  bad  in  proportion  to  the  extent  and  dnratU 
without  treatment  of  the  affection.  II  the  condition  ! 
recognized  early,  the  deformity  can  be  prevented  or  remove 
by  systematic  exercises. 
Treatment. — Massage  with  passive  movements,  continue 
daily  for  two  years. 

Operations. — Cutting  and  lengthening  the  flexor  tendons 
a  very  difficult  and  tedious  operation.  Removal  of 
piece  from  the  middle  of  the  radius  and  ulna.  This  : 
best  done  by  oblique  incisions,  and  the  bones  then  wire 
to  prevent  fibrous  union.  This  shortening  of  the  bonf 
compensates  the  relative  shortness  of  the  flexor  muscles. 
Tamoara  ol  Mfisclea. 

PRIMARY.— Sarcoma,  fibroma  (and  gumma). 

Sarcoma  is  round-  or  spindle-celled.  At  first  it  forms  a  roun 
encapsulated  mass.  But  it  grows  rapidly  and  becoroc 
diffused  beyond  the  capsule.  Wide  excision  or  amputatio 
is  required.  Any  solid  musculai  swelling  which  grov 
steadily  in  spite  of  iodides  should  be  regarded  a 
SECONDARY.— Carcinom. 
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DISEASES  OF  THE  TENDON    SHEATHS. 
Tenosynovitia. 

I.  ACUTE   SIMPLE.     From  strains  and   sprains.     Commonest  i 
extensor  mnscles  of  the  thumb  and  peroneal  of  foot. 

Signs  :    Pain,  swelling,  and  tine  crepitus  when  the  tendon  i 

moved. 
Treat  as  for  a  sprain, 
a,  ACUTE  SEPTIC.     Caused  by  septic  wounds  or  extension  froi 
neighbouring  infiamnoatory  foci.     Constitutes  the  thecal  variet 
of  whitlow  (p.  i8).      Is  apt  to  cause  sloughing  of  the  tendo 
and  permanent  adhesions. 

Treat  by  incisions  and  passive  congestion. 

3.  SIMPLE  CHRONIC.     Left  after  the  acnte  attack,  or  it  is  cause 

by  continuous  over-strain.      Increase  of  glairy  effusion  into  tb 
sheath,  with  swelling  and  weakness. 

Treat  by  counter-irritation  and  firm  pressure.     Rarely  b 
puncture  or  -incision. 

4.  CHRONIC  TUBERCULOUS.— Common  in  the  wrist  and  anldi 
Two  conditions  may  occur,  separately  or  together, — 

(a)  Great  swelling  and  hyperplasia  of  the  synovial  membraai 

in  which  tuberculous  granulations  develop. 
{b)  Effusion  of  glairy  Huid  and  deposit  of  fibrin  in  the  form  t 
"  melon-seed  "  bodies. 
Signs  are  chronic  doughy  swelling,  with  weakness  and  slig} 

pain.     May  spread  to  the  bones  and  joints,  or  suppurate. 
Treat  by  rest   and    pressure.      If  tliia  fails,  open  and  HCra| 
out,  rubbing  in  iodoform. 


GANGLION 
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Ganglion. — -A  clironic    synovial  cyst,   generally  connected   with  a 
tendon  sheatti. 

Occurs  generally  at  the  back  of  wrist,  connected  with  thumb 
or  ist  finger  extensor  tendons.     May  occur  on  front  of  wrist 
or  in  the  ankle  region. 
Caused  bv  a  hernial  protrusion  of  synovial  membrane  through 

the  tendon  sheath. 
Consists  of  a  firm,  round,  elastic,   painless  swelling  over  a 

tendon  filled  with  fluid  or  colloid. 
Treatment,      (i)  Subcutaneous     rupture     by     pressure;    (z) 
Puncture  followed  by  pressure  ;   (j)  Excision. 
COMPOUND   PALMAR   GANGLION   is   a   tuberculous   synovitis 
which  atiects  the  synovial  membranes  of  the  fiexor  tendons  of 
the   fingers   and   thumb   under   the   anterior   annular   ligament. 
It  forms  a  fluctuating  swclUng  In  the  patm  and  above  the  wrist, 
which  may  extend  up  the  thumb  and  little  finger.     It  contain', 
(r)  Tuberculous   granulations  growing  from  the   synovial    mem- 
branes ;    (2)  Some  free  fluid  ;    (3)  Fibrinous  melon-seed  bodies. 
Treatment  by  rest,  and  firm  pressure   with   Scott's  dressing, 
and  if  this  does  not  succeed,  incision,  scraping,  and  iodoform 
inunction.     Permanent     stiSness     from     tendon     adhesions 
is  likely  to  follow.  ^^ 

DISEASES  OF  BURS.^,  H 

Bursitis. 

I.  ACUTE  SIMPLE  BURSITIS.— From  injury  or  irritation. 

Treat  by  rest  and  fomentations,  and  aspiration  if  necessary. 
J.  ACUTE  SEPTIC  BURSITIS.— From  septic  wounds,  or  infection 
of  a  simple  bursitis. 

Treat  by  incision  and  drainage. 

3.  CHRONIC  SEROUS  BURSITIS.— The  bursa  is   enlarged  and 

distended  by  chronic  efiusion.  Very  common  in  the  prepatellar 
bursa,  forming  the  "  housemaid's  knee  "  ;  over  the  acromion, 
"  the  deal-runner's  shoulder"  ;  over  the  ischial  tuberosity,  the 
"weaver's  bottom."  It  is  caused  by  constant  irritation  and 
pressure.  In  course  ot  time  the  walls  become  thick  and  a 
plastic  or  fibrous  bursitis  arises. 

Trbatsibnt. — (:)  Pressure  and  counter- irritation— this  is  only 
likely  to  succeed  temporarily  and  in  thin-walled  recent 
cases  ;  (3)  Pressure  after  aspiration  —  recurrence  is  the 
rule  ;  (3)  Aspiration  and  injection  of  iodine^uncertain  and 
painful ;  (4)  Excision — the  only  satisfactory  treatment  in 
really  chronic   cases. 

4.  CHRONIC    PLASTIC    BURSITIS.- Inside    the    sac    becomes 

thickened  by  fibrous  tissue  and  nodular  masses,  some  of  which 
may  form  tree  bodies. 

5.  FIBROID    BURSITIS.— The    sac    becomes    converted    : 

solid  fibrous  mass  with  small  central  cavity. 
The  Treatment  foe  this  and  No,  4  is  only  ei 
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BuTBitis,  continued. 

6.  TUBERCULOUS  BURSITIS.— Similar  to  synovial  tuberculous 

changes  elsewltere.     Usually  leads  to  chronic  suppuration. 
Treat  by  excision  or  scraping. 

7.  SYPHILITIC    BURSITIS.— Very   rarely   in    the     form     of     a 

symmetrical  serous  afiection  in  the  secondary  stage.  Common 
as  a  gammatous  disease  in  the  late  stage,  when  it  is  apt  to 
burst  and  cause  the  characteristic  gyrate  ulcers  over  the  joint. 

8.  GOUTY  BURSITIS.— Very  common  over  the  big  toe,  frequent 

over  the  olecranon.  Urate  of  soda  forms  a  hard  tophns  which, 
may  lead  to  inflammation  and  discharge. 

9.  MALIGNANT  BURSITIS.— Rarely  a  bursa  becomes   the   seat 

of  a  sarcomatous  growth.  This  is  manifested  by  the  nodular 
character  and  rapid  growth  of  the  tumour. 

Free  Excision  or  Amputation  will  be  required. 

Special  Bursae  liable  to  disease. 

SuPHA-ACHOMiAL  :  "  tile  deai-Tunner's  shoulder." 

Sub- DELTOID,  liable  to  be  confused  with  shoulder- joint 
efFusion  iq.v.). 

Subscapular,  may  communicate  with  the  joint  and  be  affected 
in  tuberculous  disease  of  the  articulation. 

Sppha-olecranon  :  "  miner's  elbow." 

Gluteal  Burs.e  :  (i)  Between  the  osseous  and  fascial  parts 
of  the  insertion  of  the  gluteus  maximus  ;  (2)  Between  the 
great  gluteal  tendon  and  the  great  trochanter.  Causes 
abduction  of   the   hip. 

SuPRA-iscHiAL,    "the  weaver's  bottom." 

St;B-PSoAs,  generally  bilateral,  between  the  psoas  tendon  and 
the  brim  of  the  pelvis.  May  communicate  with  the  joint. 
Causes  flexion  of  hip  with  pain  on  extension,  other  move- 
ments being  free. 

Patellar  BtTRS.'e.  These  are  four  in  number,  though  only  one 
is  commonly  diseased. 

(i)  Suprapatellar.      The    bursa   most   commonly   affected 
with  all  varieties  of  disease  constituting  "housemaid's 

(z)  Subquadriceps.      This     usually     communicates     with 

the  knee-joint  and  is  affected  with.  it. 
(3)  Supra  ligamentous,  over  the  patellar  ligament. 
(4]  SubUgamentons,   under    the   ligament,  and   may  press 
into  the  joint  itself. 
Semimembranosus. — Between   the  inner  head  of  origin  of  the 
gastrocnemius  and  the  insertion  of  the  semimembranosus.      It 
is  tense  on  extension  and  lax  on  flexion.     It  often  communi- 
cates with  the  joint,  and  forms  the  commonest  variety  of 
"  Baker's  cysts." 
SuBSARTOBiAL. — Between   the  insertion   of    the    sartorius  and 
the   inner  tibial  tutierosity,   associated   with   the   insertions 
of  the  semitendinosus  and  gracilis.  
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Sub- ACHILLES. — Forms  a  swelling  on  either  side  of  the  tendo 
Achillis. 

Adventitious  Burs^. — Form  over  any  normal  or  abnormal 
bony  prominence.  The  commonest  are  over  the  vertebra 
prominens  of  the  neck,  between  the  hyoid  bone  and  thyroid 
cartilage,  the  inner  femoral  condyle  in  genu  valgum,  the 
inner  or  outer  sides  of  the  foot  in  talipes  valgus  or  varus, 
the  metatarsophalangeal  joint  of  the  great  toe  in  hallux 
valgus.     The  last  is  known  as  a  Bunion. 


Chapter  XVII. 
DEFORMITIES. 


tTopticoHia— Wry  Neck. 
ANATOMY.  —  Contraction      of      sternamastoid     (constant) ; 
trapezius,  deep  posterior  cervical  muscles,  cervical  fascia  (often). 
Head  inclines  to  aSected  side.     Face  turns  to  unaffected  side. 
Atrophy  of  aSected  side  of  the  face.     Primary  curve  of  cervical 
spine.     Secondary  curve  of  dorsal  spine.     Secondary  shorteaiag 
of  ligaments  and  moulding  of  bones  and  joints. 
VARIETIES. 
Congenital.     From  an  intra-uterine  lesion. 
Muscular.     From  laceration  of  muscles  at  birth  or  contraction 
after  disease.     Rheumatic  feom  myositis. 
Spastic.     Clonic  spasms  of  affected  muscles  ;    due  to  reflex  or 
central  irritation  of  cortical  centres  ;   young  adults,  generally 
women,  with  epileptic  history. 
Paralytic.      From     paralysis     (infantile    generally)     of     the 

opposite  muscles. 
Neurotic.     In  hysterical  women. 
DIAGNOSIS  from  Cakies  of  Spine  (tenderness  and  pain  on  move- 
ment).    Deep  Abscess  of  the  neck.     Rheumatic  Inflammation. 
By  absence  of  pain,  and  tense  band  formed  by  the  stemomastoid. 
TREATMENT. 

Slight  Cases  :    Massage,  retentive  apparatus. 

Cases    with    Well-marked    Contracture  :      Tenotomy    of 

stemomastoid   and   fascia.     Open   incision   across   origin   of 

stemomastoid.     Free  division  of  the  muscle  and  any  bands 

of  fascia.     Retention  apparatus  for  a  few  weeks.     Massage 

Spastic  Cases  :   First  try  general  treatment. 

Operation  ;     Excision    of   parts    of   spinal   accessory   and 
posterior  primary  divisions  of  upper  three  cervical  nerves. 
ScolioBJs. — Lateral  curvature  of  the  spine,  with  rotation  of  vertebn. 
CAUSES, 

Congenital. — From  presence  of  a  half  vertebra. 
Rickets. — Early  or  late. 

Static  Causes.  (To  compensate  for  another  deformity) — 
Torticollis — Empyema^Hip  disease  or  dislocation — Any 
shortening  of  the  lower  limb. 
Adolescence. — Ammia  and  asthenia  during  rapid  growth. 
Muscles  and  ligaments  stretch.  Especially  in  occupations 
with  much  standing,  lifting,  or  carrying. 
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ANATOMY. 

Vertical  Curves,     Usually  main  curve  with  convexity  to  the 

right  occnpying  the  dorsal  region.     Secondary  curve  to  the 

left  in  lumbar  region. 
Rotation.     Dne   to   greater   displacement   of  bodies   than   of 

the  lamins  of  the  vertebrae. 
Bodies  will  be  directed  to  the  convexity,  spines  to  the  concavity 

of  the  curve. 
The  ribs  will  project    on    the   right   side  posteriorly,  and  be 

flattened  on  the  opposite. 
The  ribs  will  project  on  the  left  side  anteriorly. 
The  sternum  remains  in  the  mid  line,  but  is  twisted  to  the  right. 
Right  shoulder  projects  behind  and  is  raised  ("  shoulder  grows 

Left  hip  appears  more  prominent. 
SECONDARY   CHANGES.— Vertebrae   and  discs   become  shorter, 

and  the  ligaments  and  muscles  are  shortened  on  the  .side  of  the 

concavity.     Joints  become  ankylosed. 
STAGES  OF  THE  DEFORMITY. 

1.  The  deformity  can  be  rectified  by  the  patient's  own  muscular 

eBort. 

2.  Can  be  rectified  when  the  spine  is  flexed,  or  by  manipulation, 

e.g.,  suspension. 

3.  Deformity  becomes  fixed  by  the  shortening  of  muscles  and 

and  ligaments  and  by  ankylosis. 
DIAGNOSIS. — Primary  deformities  or  diseases  of  shoulder,  breast, 
or  hip  must  be  distinguished  from  similar  deformities  secondary 


PROGNOSIS.— Depends  on  the  stage  the  deformity  has  reached. 

When  it  can  be  reduced  by  manipulation  the  prognosis  is  good. 

When  it  cannot  be  altered  it  cannot  be  cured,  but  may  be  arrested. 

TREATMENT.— Remove  the  cause  in  static  cases.     Treat  general 

conditions,  e.g.,  rickets  or  anxmia. 

In  adolescent  cases. 

Rest  on  an  inclined  plain- 
Massage  and  cold  douches. 

Exercises  :    Flexion  and  extension  of  the  back  when  stand- 
ing.    Horiiontal  bar  exercises.     Flexion  and  extension 
of  the  back  when  lying  face  down  at  the  end  of  a  table. 
Carefully  applied  Chance's  spinal  support. 
Kypfaosl*. — Abnormal    backward     curve    of    tlie    spine.      Usually 
limited   to  the   dorsal   region,   unless   it    follows    organic   spinal 
disease.     There  are  three  groups  of  cases  : — 

I.  Defective    Growth    or    HABtT ;      Rickets    in    children— - 
Adolescence — Occupations     which    necessitate    stooping — • 
Senile  atrophy  of  muscles  of  the  back. 
3.  From  General  Disease  of  the  spine  and  its  muscles,  etc. : 
Osteoarthritis  —  Osteitis  deformans  —  Osteomalacia — Acro- 
megaly— Pulmonary  Osteo-arthropathy, 
3.  From  Local  Spinal  Disease  :    Fractures — Pott'a  diw^'; 
New  growths. 
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KyphaaiB,  contmued. 

Treatment.     (In  the  first  group  only). 

Remove  the  cause,  if  possible  (e.g.,  myopia  or  any  stoopin 

habit). 
Massage,  electricity,  and  exercises  for  the  back. 
Recumbency  on  a  hard,  flat  mattress  or  board. 
Chance's  splint. 
LordorBJB, — An    abnormal    forward    curve    of    the    spine,    usuall 
in  the  lumbar  region. 

It  is  always  secondary  to  :    (l)  Diseases  of  the  hip  or  of  th 
psoas  muscle.      A  primary  kyphotic  curve  above.     {2)  An 
abnormal  growth  which  places  the  centre  of  gravity  forward! 
e.g.,  pregnancy. 
Deformitlea  of  the  Upper  ExtremJties. 

SPRENGEL'S  SHOULDER.— Congenital  deformity.  Thevertebra 
border  of  the  scapula  is  raised,  the  scrratus  and  trapeiius  muscle 
are  Ul-d-    ■  — -" 
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CLUB-HAND. — Usually  associated  with  congenital  absence  of  th 

POL  YD  ACT  YL  ISM. — Supernumerary  fingers  or  toes  :    usually  onl 

affects  the  phalanges. 
ECTRODACTYLISM.— Absence  of  one  or  more  digits. 
MACRODACTYLISM.— Overgrowth  of  one  or  more  digits. 
SYNDACTYLISM.— Fusion  of  adjacent   digits,  either  complete  0 

only  at  their  bases — the  so-called  webbed  fingers  or  toes.     Th 

same  condition  may  be  acquired  after  burns. 
Treat  by  a  plastic  operation. 
CONGENITAL  CONTRACTION  OF  THE  FINGERS.— Usually  0 

the  little   finger   only.     The   last  two  phalanges  are  flexed,  th 

first  extended.     The  central  digital  prolong;ation  of  palmar  fasci 

is  contracted. 

Tbeat  by  the  division  of  this  band. 
SPRING  OR  SNAP-FINGER.— Development  of  a  sesamoid  bon 

in  the   flexor   tendon,  which   catches   under   the   tendon   sheatl 

opposite  the  metacarpo- phalangeal  joint. 
MALLET-    OR    HAMMER-FINGER.— Flexion    of     the    termina 

phalanx.     Acquired    deformity    from    rupture    of    the    exteusa 

Treat  by  a  palmar  splint  or  suture  of  the  tendon. 
DUPUYTREN'S   CONTRACTION.— An    acquired   flexion   of   th 

Usually  in  Gouty  men  ;  often  Symmetrical,  often  Hereditary 
Constant    Pressure   on    the    palm   by   ;       "     ' 


Affects  the  little  and  ring  fingers  first,  the  others  later. 

The  flexion  is  of  the  first  and  second  phalanges,  the  third  i 

extended. 
.\n  indurated  nodule  forms  over  the  palmar  fascia. 


COXA     VARA 


Consists  of  a  contraction  of  the  palnmc  fascia  and  its  lateral 

prolongations  into  the  digits. 
DiACNOSis  from  coagemtal  contraction  (above)  and  contraction 

of  the  flexor  tendons,  which  is  released  on  flexing  the  wrist. 
Treatment  by  incision  or  excision  of  the  contracted  bands. 

Coxx  Vara. — Deformity  of  the  hip  joint  due  to  a  lessening  of  the 
angle  between  the  neck  and  shaft  of  the  femnr. 

The  angle  is  normally  about  135°  ;    at  birth  it  is  much  more 
open  (160°),  and  continues  to  dirainisli  until  growth  is  com- 
plete at  18-30.     In  late  life  atrophy  of  the  neck  may  lead  to 
further  closing  of  the  angle. 
CAUSES  AND  VARIETIES. 

Rickets.. — In   young  children.     Bilateral.     Very  rare. 
Adoleecekce. — The   common   form.     The   normal   closure   of 
the  angle  at  the  neck  of  the  femur  is  carried  too  far. 

Carrying  heavy  weights  and  late  rickets  may  also  be  con- 
cerned in  this  form. 
Slipping  of  the  Epiphysis. — Accounts  for  cases  coming  on 

after  an  injury.     The  deformity  is  marked  and  unilateral. 
Senile  Form. — Atrophy  of   the  neck  makes   the   bone  yield. 
Usually  associated  with  osteo-arthritis. 
,\NATOMY.— The  angle  between  the  neck  and  shaft  is  reduced  to 
a  right  or  even  an  acute  angle.     The  neck  of  the  bone  is  shorter 
than   normal.     The   margins   of   the   head   are   overgrown.     The 
back  of  the  femoral  neck  is  more  absorbed  than  the  front,  so  that 
the  shaft  is  everted. 
SYMPTOMS. 

Aching  and  tiredness,  with  marked  limp.  Shortening  of  the 
leg,  the  trochanter  rising  above  its  normal  position  and 
becoming  very  prominent.  Eversion  of  the  leg  at  the  hip 
joint.  Adduction  very  marked,  especially  on  flexing  the 
thigh.  Scissor-leg  deformity  if  both  sides  are  affected. 
Abduction  and  interoal  rotation  are  very  limited.  Other 
movements  of  the  hip  are  free  and  painless.  There  is  a 
marked  absence  of  tenderness  o 


DIAGNOSIS  from  tuberculous  dise 
location — Mal-united  fracture  [see 
TREATMENT. 

Rest   in  ire   Eaklv   Stages  when  the   deformity  is  still  in 

progress. 
Subtrochanteric  OsTEOTOMy,  after  growth  has  ceased.     The 
limb  should  be  put  up  in  an  abducted  position.    ILater  a  tilting 
of  the  pelvis  will  make  up  for  much  of  the  shortening. 


Coxa  Valga,  continued. 
CAUSES. 

CONGEHITAL. — Frequently  found  in  congenital  hip  disease.     It 

may  be  the  cause  or  result  of  the  dislocation. 
AcQUiRED.^Any  hanging  limb  (e.g.,  paralysis)  or  stump  will 
acquire  a  straight-necked  femur.    Infantile  paralysis,  scoliosis, 
or  otlier  static  causes.     Mal-unioa  after  fractures.     Rickets 
(very  rare). 
May  be  unilateral  or  bilateral.     In  the  latter  case  it  is  probably 
a  slight  degree  of  congenital  dislocation. 
SYMPTOMS  AND   SIGNS. 

Limping  towards  the  affected  side  :  the  gait  is  rolling  in  bilateral 

cases.     Lengthening  of  the  limb  to  z-j  cms. 
Abduction  and  external  rotation  of  the  leg,  whilst  adduction  Ls 
limited.     Region  of  the  trochmter  is  flat,  and  the  trochanter 
is  below  Nelaton's  line.     Skiagram  shows  the  straight  neck. 
TREATMENT,  by  subtrochanteric  or  cervical  osteotomy.  ^~ 

Genu  Valgutn— Knock-knee. 
CAUSES. 

Rickets,  the  common  cause  in  young  children. 

Static  Causes,  i.e.,  long  standing  in  a  rapidly-growing  patient 

whose  ligaments  are  soft  and  relaxed. 
THAtJMATlc  CoNDlTlOMS  which  interfere  with  the  position  c 
growth  of  the  condyles  or  tibial  tuberosities. 
ANATOMY. — One  or  more  of  three  changes  have  occurred  :-^ 

1.  The  lower  end  of  the  femur  is  bent  outwards. 

2.  The  upper  end  of  the  tibia  is  bent  inwards. 

These  two  conditions  are  most  common  in  rickets. 

3-  The  internal  condyle   oi  the  femur  and  internal  tuberosity' 

of    the   tibia   are   developed    disproportionateiy   to   the 

external  parts.     The  common  condition  in  adolescents. 

The  internal  lateral  ligament  is  relaxed,  and  in  many  ca.ses 

the  internal  tibial  tuberosity  can  be  separated  from  the 

femur  by  forcible  abduction. 

The  external  lateral  ligament,  iliotibia!  band,  and  biceps 

tendon  are  proportionately  shortened. 
The  patella  is  displaced  towards  the  outer  side  of  the  knee. 
PATHOLOGY.— In  standing,   especially  with  the  feet  apart,   the 
line  of  the  tibia  lies  outside  that  of  the  femur,  the  internal  lateral 
ligament  of  the  knee  is  relaxed,  the  external  half  ol  the  joint  is 
pressed  together,  the  internal  half  is  pulled  apart.     Hence  the 
internal  ligament  stretches  and   the  internal  parts  of  the  joint 
grow  faster  than  the  external. 
SIGNS. — When  the  knees  are  extended  and  toucliing  each  other 
the  ankles  are  widely  separated. 

With  very  slight  flexion  of  the  knees  the  ankles  come  together 
in  the  majority  of  cases.  This  is  due  to  the  fact  that  flexion 
is  always  accompanied  by  some  internal  rotation  which 
swings  the  feet  round  towards  one  another. 
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The  toes  point  outwards  wten  standing.     Tliis  is  due  to  an. 

exaggerated  external  rotation. 
When  walking   the   knees   are    kept   slightly  flexed,  so  as  to 
minimize  the  deformity,  which,  as  above  explained,  tends  to 
disappear  on  flexion. 
.\  bursa  often  forms  over  the  inner  sides  of  the  knees  when  they 

knock  together. 
It  is  usually  bilateral.     Rarely  it  may  be  unilateral,  or  one 
knee  may  be  in  gena  valgum  and  the  other  genu  varum. 
COMPLICATIONS,— Scoliosis    or    flat-feet  often  co-exist   in   genu 

valgum.     The  pelvis  is  tilted  in  unilateral  cases. 
TREATMENT, 

1.  Rest  with  Splints.— In  all  rickety  cases — In  all  patients 
below  the  age  of  puberty — In  unhealthy  patients  when 
the  condition  is  progressing. 

Young  childrea  should  be  kept  ofl  the  ground,  either  in 

bed  or  by  the  application  of  splints  which  extend  beyond. 

the  ieet. 
Long  outside  splints  should  be  re-applied  daily,  with  massage 

night  and  morning. 
Starch  bandages  should  only  be  used  to  fix  tiie  splints  for 

one  or  two  weeks  at  a  time  at  first,  to  get  tlie  child  used 

to  them,  or  in  cases  where  no  one  can  be  trusted  to 

re-apply  them. 
Iron  splints  fixed   into   the   boots,   with  straps   to   fasten 

above  and  below  the  knee  for  adolescent  cases. 

2.  Operation. — For  all  cases  in  which  growth,  has  ceased  and 
in  which  the  deformity  is  permanent. 

(a)  OstKoTDMY  OF  THE  Shaft  OF  THE  Femur  (Macewen's 
operation). — The  bone  is  partly  cut  and  partly  broken 
just  above  the  condyles.  The  limb  is  put  up  in  a 
rectified  position. 

This  is  the  easiest  and  best  operation  in  most  cases. 

(6)  Osteotomy    op    the    Internal    Condyle    (Ogston's 

operation). — The   internal   condyle   is   separated  from 

the  external  by  an   oblique   incision   into  the  joint. 

The  loose  condyle  with  the  tibia  is  then  slid  upward. 

This   is   seldom   performed,  because  of  the  risk  of 

causing  arthritis  with  adhesions. 

(c)  Cuneiform    Osteotomy    of   the   Tibia.^A   wedge- 


This  is  probably  the  most  accurate  method,  but  it 
requires  some  precision. 

Oenti  Varam— Boi»  Legs.— Is  similar,  hut  opposite  to  the  above. 

All  the  changes  o-  "" "    -      -    ■  ■-     •  --  -  '  •   -   -■-      -  j -'-  --•  — 

here  external,  and 
It  seldom  require 
Wlien  Treatment  is  required  it  is  on  th 
femoral  osteotomy  being  the  operatioi 
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TALIPES  (CLUB-FOOT). 

CONGENITAL.— Often  hereditary.     Malposition  in  utero.     Recur- 
rence to  B  simian  type. 
ACQUIRED. 

NzHVE  Disease  :    Anterior  poliomyelitis.     Cerebral  and  spinal 
sclerosis,  producing  spastic  paralysis.     Legions  of  peripheral 

Muscular  Disease  :    Suppuration  and  contraction  in  muscles 

and  fasciK. 
Bone   Injuries  :     Fracture  and   dislocations  with,  bad  union 

about  the  ankle.  ^|H 

CoMPENSATQRv  to  Other  deformity.  ^^M 

Static   Causes  ;     Prolonged   standing — Decubitus.  ^^H 

VarleUes.  TB 

TALIPES  EQUINUS.— Hyperextension   of   the  ankle.     Walks   on 

the  toes. 
TALIPES  CALCANEUS.— Flexion    of    the   ankle.     Walks   oa  the 

heel. 
TALIPES    \'ARUS.— Adduction   of   the    foot   at   micltarsal   joint. 

Inner  margin  of  the  sole  raised.     Walks  on  outer  side  o£  foot. 
TALIPES   VALGUS.— Abduction   of   the   foot  at   midtarsal   joint. 
Outer  margin  of  the  sole  raised.     Walks  on  inner  side  of  the  foot. 
EQUINO   VARUS,   CALCANEO   VALGUS— the   commonest  com- 
binations of  the  above. 
EQUINO  VALGUS,  CALCANEO  VARUS— rare. 
General  Featarea  ol  Congenital  Talipes.— Exists  from  birth. 
Often    bilateral.     Is   associated   with   primary    malformation   of 
bones   and   ligaments   and   contraction   of   muscles.     Except  in 
early   infancy    th.e    deformity   cannot    be    corrected    by  simple 
manipulation.     No   wasting   or   spasm   of   muscles.     No   trophic 
changes  or  defects  in  the  circulation.     Electrical  reactions  of  the 
muscles   are   unaltered.     Growth   of   the   limb   is   not   impaired. 
Furrows  are  formed  in  the  flexures  of  the  foot. 
Treatment  of  Congenital  Talipes. 

IN  INFANCY. — Daily  manipulation,  massage,  and  bandaging. 
AFTER  THE  CHILD  HAS  BEGUN  TO  W.\LK.— Bandaging  to  a 
malleable   splint   in   the   deformed    position,    and   then   bending 
towards  the  correct  attitude. 
IN   CHILDHOOD   when   the   deformity   cannot   be   improved   by 
manipulation.— Tenotomy     of    contracted     muscles.     Fixing    in 
corrected  position  by  plaster.     Massage  and  passive  movements. 
IN  ADULT  CASES.— Some  form  of  osteotomy. 
General  Features  ol  Paralytic  Talipes.— Begins  in  second  or 
third  year  with  infantile  paralysis.     Seldom  bilateral.     Limb  is 
cold,    blue,    and     clammy.       lluscles     are     much    wasted     and 
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paralysed.     Electrical    reaction    absent    in    paralyieci    muscles. 
General  growth  of  the  bones  diminished.     The  limb  ia  flabby,  and 
can  easily  be  restored  to  the  correct  position  until  late  contractions 
have  developed.     Furrows  do  not  form  in  the  flexures. 
Treatment  of  Paralytic  Talipes. 

IN   EARLY   STAGES.— Massage   anil  electrical   treatment  of   the 
paralyzed    muscles.     Retention    of   the    foot   in    position    which 
relaxes  the  paralyzed  muscles. 
IN  CASES  WHERE  NO  FURTHER  MUSCULAR  RECOVERY 
IS  POSSIBLE. 

Where  Deformity  has  not  been  Prevented; 

Tenotomy  of  muscles  opposed  to  the  paralyzed  groups. 
Graiting  parts  of  unparalyzed  tendons  into   those  which 
are  paralyzed. 
Where  ail  the   Muscles   are   Paralyzed,  ami  in  many  of 
the  above  cases  as  a  sequel  to  the  other  methods  : 
A  Boot  with  irons  and  springs. 

Or  an  Excision,  with  lixation,  of  a  flail  joint  or  one  in 
bad  position. 
General  Featurea  ol  Spaatlc  Talipea.— The  symptoms  of  spinal 
sclerosis  ot  cerebral  disease  are  present.     The  deformity  can  be 
reduced  by  manipulation,  except  in  very  old  cases.     Exaggerated 
knee-jerks  and  ankle  clouui.      The  muscles  do  not  atrophy  until 
iate. 
TREATMENT. — Massageand  galvanism.   Some  retentive  apparatus. 
Talipes  Equlnua. 

CAUSES. — ^Nearly  always  acquired.     Infantile  paralysis  of  anterior 
tibial   muscles.     Partial   paralysis   of   all   leg   muscles,    the   calf 
muscles   overcoming   the   anterior.     Spastic   contraction    of    the    * 
calf  muscles.     Compep.satory  to  any  shortening  of  the  leg.     From 
pressure  of  the  bedclothes. 
SIGNS.     Three  degrees  of  extension  of  the  ankle  : — 

1.  Foot  cannot  be  flexed  beyond  a  right  angle.     Thus  the  toes 

catch  the  ground  in  walking. 

2.  Tile  heel  cannot  be  brought  to  the  ground.     Patient  walks 
on  the  balls  of  the  toes. 

3.  Foot  is  in  a  line  with  leg  or  a  little  behind  it.     Toes  are 

doubled  under  the  foot,  and  patient  walks  on  their  dorsal 
surfaces. 

Pes  cavus  is  often  present  from  a  flexion  of  the  sole  at 
the  mid-tarsal  joint,  especially  in  paralytic  cases. 
TREATMENT.— Tenotomy  ot  the  tendo  Achillis.      Plaster -of- Paris 
in  over-corrected  position. 

In  Paralytic  Cases. — Grafting  half   tendo  Achillis   into   the 
tibialis  anticus,  and  the  peroneus  longus  into  extensor  tendon. 
A  boot  with  a  toe-raising  spring. 
Compensatory  Talipbs  EguiNus  should  not  be  treated  unless 
the  primary  condition  is  cured. 


TaUpes  Eqnino-VartiB. 

CAUSES. 

Congenital. — Represents  a  reversion   to  a   simian   type.     In 
infants  the  head  and  neck  of  the  astragalus  form  an  angle 
of  35°  inwards,  with  the  body.     I£  this  persists  or  is  exag- 
gerated, adduction  oi  the  foot  with  varus  results. 
Acquired. — Paralysis     of     extensor     and     peroneal    muscles. 
Tibialis   anticus   may   escape   or   not.     Over-action   of   calf 
muscles    and    tibialis    posticus,    and   sometimes    of    tibialis 
anticus.     Injury  of  the  external  popliteal  nerve,  p.   108. 
SIGNS. — Heel  cannot  be  brought  down  to  the  ground.     Foot  is 
adducted  at  the  mid-tarsal  joint.     Patient  walks  on  the  outer 
margin  of  the  sole.     A  transverse  furrow  crosses  the  sole  at  the 
mid-tarsal  joint,  and  a  longitudinal  furrow  runs  along  the  sole 
in   congenital  cases.     A   callosity   or  bursa  is  formed  over   the 
cuboid.     A  secondary  contraction  occurs  of  plantar  fascia. 
ANATOMY. 

Astragalus  is  misshaped.     The  head  is  set  at  an  angle  of  jo" 
with  the  body.     It  is  displaced  forwards  and  inwards  from 
the  ankle  joint. 
Scaphoid  is  on  the  inner  side  of  the  astragalus  and    almost 

touches  the  internal  malleolus. 
The  Ligaments  on  the  sole  and  inner  side  of  ankle  are  con- 
contracted,  viz. :  Internal  lateral  ligament,  inferior  calcaneo- 
scaphoid  ligament,  plantar  fascia. 
The  Following  Muscles  are  Contracted  :   Tibialis  posticus, 
tibialis  anticus,  flexor  longus  hallucis,  flexor  longus  digitorum, 
abductor  hallucis,  tendo  Achillis. 
TREATMENT. 

In    Slight    or   EAiav   Cases. — Massage,  manipulation,   and 
bandages. 


E  Contraction  o 


E  Muscles  and  Ligaments 


1.  Tenotomy  of  tibialis  posticu 

internal  lateral  ligament  in 

of  the  plantar  fascia. 

All  these  may  be  divided  by  a  single  open  incision 

which  also  cuts  the  spring  ligament.     This  is  Phelps' 

operation. 

2,  Subsequent  tenotomy  of  tendo  Achillis. 

In  Cases  of   Old   Standing,  where   Ankylosis   and   Bony 

Change  is  Marked,  or  where  other  measures  have  failed. 

— Excision  of  astragalus,  or  wedge-shaped  tarsectomy  from 

the  outer  side  of  foot. 

PAEALviic    Cases. — After    correcting    the    deformity    by 


k 


graft  half   the   tendo  Achillis  into  the  peroneus 
longus,  and  the  tibialis  anticus  into  the  jwroneus  brevis. 
Talipes  Catcaneus. — May  be  either  congenital  or  paralytic.     Some- 
follows   a  too   free  tenotomy  of  the  tendo  Achillis.     The 
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patient  walks  on  hia  heel,  the  gait  is  heavy  and  stamping.     Tlwj 
extensor  tendons  are  contracted.     The  tendo  .\chillis  ia  stretched  | 
or  the  posterior  muscles  are  paralyzed. 
TREATMENT. 

In  Congenital  Cases,— Tenotomy  of  the  extensor  tendons. 

In   Paralytic  Cases. — Grafting  peroneaa   longus  teadon  into  1 

teado  AchiUia.     Boot  with  a  toe -depressing  spring. 
In    Traumatic  Cases. — Shortening   of  the   tendo  Achillis, 
transplanting  the  tuberosity  of  the  os  calcia  lower  down. 

Talipes  ValgaB. — Rare  except  in  conjunction  with  flat-foot.  May  I 
be  congenital  or  paralytic.  There  is  abduction  of  the  foot  at  the 
mid-tarsal  joint  and  an  eversion  of  the  sole  of  the  foot.  The 
peronei  muscles  are  contracted  in  congenital  cases.  The  tibials 
and  some  of  the  extensors  are  paralyKe<l  in  paralytic  cases. 
Treatment.  Division  of  the  peronei  tendons  in  congenital  cases. 
Grafting  of  part  of  the  tendo  Achillis  into  the  tibialis  posticus 
in  paralytic. 
Fiat-Foot— Pea  Planus— in  a  simple  lorra  consists  in  a  mere  loss  or 
flattening  of  the  arches  of  the  foot,  but  it  is  nearly  always  com- 
hined  with  some  degree  of  valgus,  i.e.,  of  abduction  and  eversion 
of  the  b'ont  part  of  the  foot,  1 

CAUSES, 

Static  Conditions,  i.e,,  long  standing  in  growing  persons.         | 
Congenital  Conditions  :  very  long  feet, 

Pahalvtic, — Paralysis  of  the  tibials  and  extensor  muscles.        I 

Inflammatorv. — Rheumatic   or   gonorrhceal  affections  of  the    1 

loot  rapidly  soften  the  ligaments  and  the  arches  of  the  foot    j 

give  way.  I 

Thadmatic.  — After  Pott's  fracture,  or  severe  sprains  or  injuries   ] 

of  the  ankle,  there  is  a  great  tendency  for  flat-foot  to  be  left.    | 

ANATOMY, 

1.  The   Longitudinal   Arch  '  of    the  foot  is   flattened.     The    I 

muscles,  ligaments,  and  tendons  in   the  sole  are  stretched,  I 

vis, :     The  inferior  calcaneoscaphoid  or  spring  ligament.  | 

The  calcaneocuboid   ligaments   (plantar   ligaments).      The  I 

tendons   of   the   tibialis  posticus  and  anticus.     The  flexor  I 

longus  digitorum  and  hallucis  with  short  muscles.  I 

The  giving  way  of  the   calcaneoscaphoid   ligament  allows  { 

the  astragalus  to  drop,  so  that  it  may  actually  touch  j 

the  ground.  I 

2.  The  Transverse  .4hch  is  flattened,  the  foot  being  broader  I 

than  normal. 

J,  Abduction  of  the  Foot,  chiefly  at   the   mid-tarsal  joint.  I 

The  astragaloscaphoid   joint   projects  prominently  on  the  I 

inner  side  of  the  sole,  I 

4.   r.vERsiON   OF   the   Sole    OF    THE   FooT. — This   also   takes 

place  at  the  mid-tarsal  joint.     The  inner  margin  of  the  j 

sole  is  depressed,  the  outer  raised.     The  peronei  tendons  J 
are  tense  and  rigid.                                                                        J 


Flat-foot,  Anatomy,  confhnied. 

5.  Eventually  in  old,  neglecteil,  and   infiammatory  cases  the 
bones  become  distorted   by  oateophytic   outgrowths,   and 
the  joints,  especially  the  astragiloscaphoid,  obliterated  by 
ankylosis. 
■  SYMPTOMS.— Walk  is  shuffling  or  waddling.     The  toes  are  turneii 
outwards  (splay-feet).     The  heels  do  not  leave  the  ground  before 
the  toes.     The  whole  sole  comes  into  contact  with  the  9oor.     All 
power  of  jumping  or  dancing  or  raising  the  body  on  tlie  toes  b 
lost  or  diminished.     Aching  pain  on  the  sole  of  the  foot  over  the 
raid-tarsal  joint,  much  worse  on  standing  or  walking. 
DEGREES  OF  MUSCULAR  AND  ARTICULAR  CHANGE. 

i.  A  Mere  Loss  of  Strength  and  Tone  in  the  Muscles, 
the  ligaments  being  stretched.  The  patients  can  rectify 
the  deformity  to  a  great  extent  when  they  place  their  toes 
together  and  stand  on  tiptoe.  The  deformity  can  be 
easily  rectiSed  by  passive  movement.-i. 

2.  Actual    Paralvsis    or    Functional    Incapacity    of    the 

muscles,  with  contraction  of  the  peronei.  The  patient- 
cannot  stand  on  his  toes,  or  in  any  way  restore  the  arch  of 
his  foot.  Passive  movements  wUl,  however,  rectify  tliLs 
deformity. 

3.  Adkesiohs   and  Contracttons   fix   the  deformity  so  tliat 

neither   active   nor   passive    movements   have   any   effect 

4.  Actual  Bosv  Deformity  and  .Ankylosis  render  the  con- 

dition permanent. 
TREATMENT. 

1.  For  the   First  Degree.- — Massage  with  tip-toe  exercises. 

Boots  with  stiffening  on  the  inner  side  of  the  uppers  and 
thickened  inner  border  to  the  sole.  A  valgus  pad  or  steel 
brace  to  support  the  instep,  worn  inside  the  boot. 

2.  Foa  THE  Second  Degree,  in  addition  to  the  above. — The 

peronei  tendons  have  sometimes  to  be  cut.  The  foot 
should  be  over-corrected  and  fixed  for  one  month  at  a  time 
in  plaster  bandages.  It  is  useless  to  attempt  the  exercises 
until  some  tone  has  been  restored  to  the  muscles.  A  boot 
with  an  outside  leg-iron  and  T^strap. 

3.  For  the  Third  Degree,  especially  in  inflammatory  cases. — 

Tenotomy  of  the  peronei  (where  necessary).  Wrenching 
the  foot  into  good  position  under  an  an<esthetic.  Fixing 
in  a  corrected  position  in  plaster-of- Paris.  A  boot  with  a 
leg-iron  must  be  worn  for  some  time. 

4.  For    the    Fourth    Degree.— Some    form    of    tarsectomy. 

Removal  of  a  wedge-shaped  piece  from  the  inner  border 
of  the  sole.  Removal  of  parts  of  the  astragalus  or  scaphoid, 
or  both. 

PcB  Cavus  or  Claw-foot. — The  longitudinal  arch  ol    the   foot  is 
exaggerated.     There  is  some  degree  of  hammer-toes.     It  usually 
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accompanies  a  slight  degree  o£  talipes  equiaus.     There  ia  more  oi" 
less  pain  and  disability  on  walking. 
TREATMENT. — Tenotomy  of  the  teniio  Achilli=:  (in  eqiiinns  cases), 
Fasciotomy  of  the  plantar  fascia. 

Hallux  Valgus.— Outward  displacement  of  the  great  toe.  Is  often 
caused  by  pointed-toed  boots.  The  me tatarso- phalangeal  joint 
becomes  very  prominent,  and  is  usually  affected  with  hypertrophic 
osteo-arthritis.  A  marked  bunion,  i.e.,  a  chronically  inflamed 
bursa,  forms  over  the  prominent  joint.  The  toes  are  crowded 
together,  hammer-toe  often  co-existing  in  the  other  toes. 
TREATMENT. — A  straight  inner -edged  boot  with  a  toe-post  from 
the  sole  to  keep  the  toe  in  position,  for  early  cases. 

A  spring  along  the  inner  side  of  the  foot  drawing  the  great  toe 

inwards  by  a  band. 
Excision  of  the  joint  and  the  bunion  is  the  best  treatment  of 

The  external  metatarsal  condyle  may  be  separated,  and  then  slid 

back  and  pegged,  after  cutting  the  internal  lateral  ligament. 

Halinz  Rigidns  or  Ffexas.— A  flexion  of  the  first  phalanx  on  the 

metatarsal  of  the   great   toe.     The   joint   is    affected   by  o.iteo- 

arthritis.     It  often  accompanies  flat-foot. 

TREATMENT  is  first  that  of  the  flat-foot,  and   then  if   necessary 

■  "  n  of  the  head  of  the  metatarial  bone. 


Hammer-toe. —  Hyperextensian  of  the  tirst  phalauK,  with  flexion  of 
the  other  phalanges.  The  first  inter  phalangeal  joint  forms  an 
upward  projection.  The  point  of  the  toe  is  on  the  ground.  Corns 
or  bursas  are  formed  under  the  head  of  the  metatarsal  bone  and 
the  point  of  the  toe,  and  over  the  interphalangeal  joint.  The 
second  toe  is  most  frequently  affected.  The  extensor  tenilons 
stand  out  very  prominently. 

CAUSES. — Sometimes  congenital.  Secondary  to  talipes  equiaus 
and  pes  cavus,  or  hallux  valgus.  Paralysis  of  the  interossei  and 
lumbricates  (?)  Short  boots  with  high  heels  am!  pointed  toes. 

ANATOMY.  Partial  dislocation  of  the  second  phalanx  downwardi. 
Marked  shortening  of  the  lateral  digital  bands  of  plantar  fascia 
and  of  the  lateral  ligaments  of  this  joint. 

TREATMENT.— Excision  of  the  head  of  the  first  phalanx. 

A  plantar  splint  to  which  the  toe  is  bound  down  may  be  iiied 
in  slight  cases  or  after  operation, 
Meta tarsalgia,  or  Morton's  Disease. — Pain  at  the  heads  o!  tlic 
metatarsal  bones.  Probably  a  variety  of  flat-foot  affecting 
chiefly  the  tiansverae  arch.  Possibly  a  direct  pressure  on  the 
digital  nerves  results.  It  occurs  especially  in  gouty  or  rheumatic 
subjects.  The  foot  is  broader  tlian  normal,  and  corns  form  on 
the  sole  lieneath  the  heads  of  the  metatarsal  bones, 

TREATMENT.— Rest  and  massage.  Support  by  some  kind  ol  a 
valgus  pad  or  brace. 


Chapter    XVIII. 
FRACTURES. 

Predisposing:  Can  sea. 

INCREASING  LIABILITY  WITH  AGE. 
Activity  ol  occupation. 

Male  sex.     Except  lower  end  of  radius  and  head  of  femur. 
MORBID  BONE  CONDITIONS. 

Genebai,. — Atrophy  ;      Senile,    disuse,    paralysis,    tabes — Fni-9 

gilitaa — R  ickets — Osteomalacia. 
Local  Bone  Diseases.  —  Harcoma  —  Carcinoma  —  Gamma — 
Caries  or  necrosis  :    Septic,  tuberculous,  syphilitic. 
Exciting  CauseB. 

DIRECT   VIOLENCE.— Transverse   in   direction.     Little  displace- 
ment.    Often  compound  or  comminuted. 
INDIRECT   VIOLENCE.— Oblique   or  spiral   in   direction.     Great 

displacement. 
MUSCULAR  ACTION.  —Patella  and  olecranon,  common.       Other 


Spontaneous  Fractarea.— Cases  where  the  exciting  cause  is  trivial 
and  iracture  determined  by  a  pre-existing  morbid  bone  condition. 
These  are  : 

1,  FRAGILITAS    OSSIUM.— The    commonest    cause    in   children. 

An  imperfection  in  the  ossification,  the  only  symptom  of  which 
is  the  liability  to  fractures.  It  manifests  itself  in  children,  who 
lose  this  tendency  in  adult  life.  It  may  occur  in  new-bom 
children,  where  the  fractures  are  usually  multiple.  Union  is 
rapid  and  normal. 

2.  NERVE       CONDITIONS.  —  Tabes,       syringomyelia,      general 

paralysis.     Tabes  is  the  commonest  cause  in  adults.     There  is 

no  demonstrable  change  in  the  bone  ;   possibly  the  ataxia  may 

be  concerned  in  it.     The  fracture  is  remarkably  painless.       It 

unites  rapidly  if  properly  immobilized,  but  there  is  an  exuberant 

callus  formation. 

.  i.  ATROPHY.— The  common  cause  in  old  people.     May  be  senile 

^  or  due  to  disuse  or  paralysis.     The  hard  bone  is  replaced  by 

^t  fat-containing  cancellous  tissue, 

^h        4.  OSTEOMALACIA.— Usually     attacks     women,     and     is     then 
^^B  associated    with    pregnancy.     The    tendency    to    fractures    is 

^^^  associated  with  a  softening  and  bending  ol  the  bones. 
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5.  FCETAL    AND    SCURVY    RICKETS.- 

epiphyseal   junction   in  scurvy,  and  in 
bones  in  foetal  rickets. 

6.  INFLAMMATORY  BONE   DISEASES,  whether  they  produce 

caries  or  necrosL*.     Tubercle  (commonly),  septic  and  syphihtic 
disease  (both  rarely). 
^.  TUMOURS  OF  BONE. 

(it)  Sarcoma,  usually  primary,  may  be  medullary  or  periosteal. 

The  fracture  will  not  re-unite, 
(i)  Carcinoma  —  alw-ays     secondary.      The     fracture     usually 

re-unites  if  it  is  immobilized. 

(c)  Gumma.  ^^ 

(rf)  Hydatid  cysfc^.  ^H 

Varieties  of  Fracture.  ^H 

SIMPLE.— No  communication  with  a  wound.  ^H 

COMPOUND.— Fracture  communicates  with  a  wound.  ^ 

INCOMPLETE  FRACTURE.— Bone  not  broken  through. 

Gheenstick.     Occurs    in    children,    especially   with    rickets. 

Concavity  of  long  bone  is  bent.     Convexity  is  splintered. 
FtssuRES  of  long  bones,  especially  near  joints. 
Crushing   of  outer  table  of  bones  :     Occurs   in  skull — Small 
cancellous  bones. 
COMPLETE  FRACTURES  may  be  :— 

Transverse,  especially  when  caused  by  direct  violence. 
OBLiguE,  especially  when  caused  by  indirect  violence. 
Spiral,  especially  when  caused  by  rotation. 
Comminuted,  when  bone  is  broken  into  more  than  two  pieces. 
Impacted,  when  one  fragment  is  driven  into  another. 
Complicated,    when    combined    with    an    injury   of   another 
important  structure,  e.g.,  artery  or  joint. 
SEPARATION    OF    EPIPHYSES.— Common    in    patients    under 
twenty.     May  occur  up  to  twenty-five. 

Causes. — Joint  injuries  which  produce  dislocation,  in  older 
patients.     Syphilis  in    Infants.     Tubercle.     Infective   osteo- 

Anatomv.  Fracture  runs  through  diaphyseal  side  of  the 
ossifying  cartilage.  Fractured  surface  of  the  epiphysis  is 
concave.  The  older  the  patient,  the  more  likely  is  it  to 
involve  the  shaft  as  well  as  the  epiphyseal  line.  Periosteum 
closely  attached  to  epiphysis  is  stripped  ofi  shaft.  Shaft 
may  be  thrust  through  the  periosteal  sleeve. 

Results  ;  (1)  Recovery  as  in  fracture  if  apposition  b  ^uod  ; 
(»)  Retarded  length  of  a  long  bone— deformity  of  wriat  or 
ankle  resulting  &om  this;  (3)  Suppuration,  with  death  of 
epiphysis  \   or  (4}  Arthritis  from  extension  to  joint. 

Epiphyses  Affected,  in  order  of  frequency : 

Upper  and   lower   ends   of    humerus,  lower   end   of   radius, 

lower  end  of  femur,  about  equal. 
Upper   end   o(   femur.     Upper   end   of   tibia,  tibial  tubercle 
alone,  great  trochanter,  rare 


Signs  of  Fracture. 

..  WOUND,   CONTUSION,   OR   BRUISING 

;.   UNNATURAL  MOBILITY  in  the  shaft  of  long  bone. 

3.  CREPITUS  on  movement. 

May    be    Simulated    by :     Osteo-arthiitis  —  Tenosynovitis  — 

Surgical    emphysema. 
May  be   Absent   in:     Fracture    with    Impaction  —  Separate'! 

epiphysis— Wide   separation  of   fragments — Interposition   of 

soft  parts — Partial  fracture  (greenstick). 

4.  DEFORMITY  or  displacement. 

Caused  by  :    (o)  Violence  ;    (6)  Weight  of  limb  ;    (c)  Muscular 

action  ;    {d]  Manipulation. 
Varieties.  —  Aognlar  — Longitudinal    Divarication— Lateral — 

Rotatory — Depression . 
Evidences   of   Displacement. — Altered   line    of    the   bone — 

.\ltered  measurement  (generally  shorteneiJ) — -Altered  relation 

of  neighbouring  bony  points. 

5.  PAIN  and  ioss  of  function. 

6.  SKIAGRAM  showing  fissure  or  fracture. 
Symptoms  lollowring;  Practares. 

Shock,  slight  in  uncomplicated  cases. 

Febrile  reaction.     Temperature  100°  to  101°  F.  on  second  and 
third  days.     In  proportion  to  ecchymosis. 
Rare  Symptoms. 

Delirium  tremens  in  drinkers. 

Fat  embolism:    Dyspnrea- — ^ Syncope  —  Coma    (from    blocking 
of  capillaries  of  lungs  and  brain  with  fat  globules). 
ComplicatJonH  of  a  Fracture. 

1.  COMMINUTION  :   leading  to  non-union,  necrosis,  or  deformity., 

2.  JOINT  INVOLVEMENT  :    .\rthritis  and  adhesions. 

3.  DISLOCATION. 

4.  INJURY  TO  MAIN  ARTERY  :    Aneurysm  or  gangrene. 

5.  INJURIES  OF  VEINS  :    Ecchymosis  and  cedema. 

6.  INJURIES  OF  NERVES.     Rupture  or  involvement  in  cal 

7.  INJURY  TO  VISCU3. 
Repair  of  Fractures. 

FIRST  WEEK. 

Blood-clot   forms   round    the   broken   ends   and  beneath 
torn  periosteum.     Soft  jiarts  become  swollen  and  udematoua, 
SECOND  WEEK. 

Granulation  Tissue  replaces  ttie  clot.  This  is  complete  about 
the  tenth  day,  when  the  fracture  is  fixed  in  a  mass  of 
granulation. 
Cm-Cification  of  the  granulation  tissue  to  form  callus. 
Medullary  tissue  is  also  absorbed  and  replaced  by  callus. 
The  ends  of  the  bone  become  porous. 
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Callus  is  situated  : — 

1.  Between  periosteum  and  bone    -  external  callus. 

2.  Between  bony  fragments  =  permanent  or  intermediate 

3.  As  a  medullary  plug  —  internal  callus. 
Calcification  occurs  first  in  the  external,  then  in  the  internal, 

and  last  in  the  intermediate  callua. 
Amount    o£    callus    is    in    proportion   to   movement   and 


THIRD  WEEK  TO  EIGHTH  WEEK. 

Conversion    of   Callus   into    Bone. — Callus    becomes   mi 
dense  by   further   calcification   which  surrounds   its  vessi 
Original  bone  becomes  rarefied,  and  its  vessels  become  c< 
tinuous  with  those  of  the  callus, 
FINALLY.     External   and   internal   callus   disappear  by  rarefying 

osteitis.     Intermediate  callus  '  '         

by  sclerosing  osteitis,  and  tl 
the  Ijone. 
EXCEPTIONAL  CASES. 

In  Irregular  Fhactures  with  much  displacement.  The  angles 
between  fragments  are  filled  up — Projecting  corners  of  bone 
removed — Architecture  of  the  bone  is  remodelled. 
Comminuted  Fractures.— All  the  fragments  are  "set"  in 
callus — Callus  becomes  densified  and  old  bone  rarefied  until 
whole  is  welded  into  a  homogeneous  mass. 
When  Mobilitv  is  not  Prevented. — Excessive  external 
callns   is   formed  —  Sometimes   cartilage   occurs   instead   of 

Flat  Bones  of  Skull.— With  no  mobility  little  repair  occurs — 
No  callus  is  formed — Inner  table  is  united  most  firmly. 

ABTicfLAH  Cartilage  is  replaced  by  fibrous  tissue  ;  rarely  by 
cartilage. 

Rib  Cartil.\ces  axe  repaired  by  bony  callus. 

nicrcMcopJcal  Changes  in  the  Repair  of  Fractures. — These 
are  exactly  similar  to  the  repair  of  soft  parts,  with  the  addition  of 
the  processes  of  calcification  and  ossification.     Thus: — 

Blood-clot  between  the  fractured  ends. 

Hyperplasia  of  tissues  with  cellular  and  plastic  exudation. 

Invasion  ol  clot  and  replacement  by  Leucocyibs  and  Fibro- 

Vascularization  of  this  cellular  layer  by  new  vessels. 

Deposit  of  Lime  Salts  between  the  vessels. 

Vessels  thus  lie  in  tubes  of  calcareous  matter. 

Calcarkovs  Tubes  are  lined  by  endothelial  cells  and  covered 
by  layer  of  osteoblasts,  each  derived  from  fibroblasts. 

Osteoblasts  lay  down  lamella  of  true  bone  arranged  con- 
centrically roiind  the  vessels,  some  cells  remaining  between 
the  lamella?  as  Haversian  cells. 
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Microscopical  Changes  in  the  Repair  of  Fractures,  eghliiiiied. 

Large  Fibroblasts  called  Osteoclasts  erode  the  surfaces 
of  the  original  bone  and  make  it  porous,  and  enlarge  the 
Haversian  canals  by  the  same  process. 

Thus  building  up  of  new  bone  by  osteoblasts  in  callus,  and 
absorption  of  old   bone   by   osteoclasts,  proceed  simul- 
taneously and  produce  homogeneity. 
Temporary  callus  is  absorbed  by  osteoclasts  removing  the 

calcified  grauulatiOD  tissue. 
Permanent  callus  is  converted  into  true  bone  by  osteoblasts. 
Condensation  of  this  and  of  the  ends  of  the  bone  occurs 
by  continuation  of  the  same  process. 
Treatment  of  Simple  FractDrcH.— Four  cardinal  rules  :^ 

1.  PREVENT  FURTHER   INJURY  by  "first  aid." 

2.  SET  THE  BROKEN  BONES  in  natural  position. 

3.  FIX  THE  LIMB  by  retentive  apparatus. 

4.  KEEP  THE  PART  .-^T  REST  until  union  is  firm. 
REDUCTION  OF  THE  FR.\CTURE. 

Extension  of  the  hrab. 

Manipulation  of  the  broken  ends. 

Continuous   Traction   is   necessary   sometimes   to   overcome 

muscular  spasm. 
An  Ah«sihet:c  to  abolish  muscular  spasm  in  all  difficult  cases. 
Completeness   of  Reduction  should  be  estimated  by  com- 
parative measurement  of  sound  side,  or  by  a  skiagram. 
Time  Limit  for  Reduction      Within  the  first  week  errors  of 
reduction   can    easUv    be    corrected      After    the    tenth   day 
parts  are      set      in  caluified   granulation  tissue,  and  should 
not  be  moved 
FIXATION  OF  FRACTURES 

1.  Splints. — Wood    metal    or  leather 

Ought    to    immobilize    the    joints    above    and    below — 
Padded  so  as  not  to  pre-is  too  mucli  on  bony  points^ 
Wide  enoujfli  to  cover  the  limb — Applied  in  the  position 
".'■  in  which  the  part  is  to  remain 

t  Parts  below   the  fracture  should  be  bandaged  to  prevent 

swelling  from  cederoa— Not  so  tight  as  to  interfere  with 

circulation 

3.  Fixed  Apparatls — Starch  bandages — Silicate  bandages — 

Plaster-of  Pant      bandages   or   Croft's   apparatus  {flannel 

moulds  of  limb  made  in  t«o  parts  and  impregnated  with 

plaster) — Leather  splints  first  moulded  on  to  a  plaster  cast 

of  the  limb  (Hessing's  sphnt). 

In  each  of   these  methods  the  part  L-i  first  covered  by 
wool  or  flannel   bandages.      The   apparatus   may   be 
strengthened  by  metal  strips. 
Rest  in   Bed,   with   Extension   sometimes :    Fractures  of 
Spine — Pelvis — Head  and  neck  of  the  femur. 

Reat  in  bed  with  splints  :  Fractures  o(  the  thigh  and  leg. 
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4.  Operation,  with   mechanical    fixation    of   the    fragments : 
(o)  When  reduction  cannot  be  etfecteii.    (6)  When  reduction 
cannot   be   maintained— oblique   fractures.     Especially   in 
bones  of  the  leg.    (c)  In  many  compound  fractures,    [d)  Frac- 
tures running  into  joints,     (f)  Complicated  by  injury  of  the 
artery  or  nerves.     (/)  Combined  with  a  dUlocation  when  the 
latter  cannot  be  reduced  otherwise.       (^)  In  patella  and 
olecranon. 
Advantages   of   Operation  ;     Accuracy  of  reduction.     Com- 
plications  can   be   dealt   with.     Excessive   effusion   can   be 
removed.     Massage  and  movement  can  be  performed  much 
earlier.     Functional  result  is  better. 
Disadvantages. — Sepsis    may    occur    and    produce    necrosis. 
Screws  or  wire  may  cause  pain,  irritation,  or  suppuration,  and 
have  to  be  removed  later. 
Met  HODS.  ^Screws    through    oblique    fractures.     Silver    wire, 
especially   in   patella   and    olecranon.     Staples   shaped   like 
r      V       Aluminium    plates    nailed    on    to    surface    of    the 

Al-ter-treattnent  of  Fractures, 

MASSAGE. — Removes  effusion.     Prevents  contraction  of  soft  parts, 
atrophy  of  muscles,  and  adhesions  in  joints.  ■ 

Without  Removal  of  Splints  :  I 

Begin  on  aecoml  day  in  all  possible  cases.  ' 

With  Removal  and  Re -application  of  Splints; 

Begin   from  third   to  seventh  day  in  impacted  fractures 

near  join^:    in  fractures   of   the  neck  of  humerus  and 

in  the  neighbourhood  of  elbow  joint;    Colles's  fracture; 

Pott's  fracture. 

Begin  at  the  end  of  the  second  week  in  fractures  of  the 

long  bonezi. 
Begin  at   the  end   of  the   third  week  in   fractures  of  the 

PASSIVE  MOVEMENTS.— Begin   on  the  third  day  without  dis- 
turbing splints,  e.g..  moving  fingers  in  Colles's  fracture. 

As  in  massage  when   splints   have   to   be  removeil,   provided 
immobilization  can  be  secured. 

CompUc3iti<m«  arising  during  tlie  Coarse  of  Treatment. 

Hypostatic  ?N*ErMOsi.*— Bedsores  ;   In  old  people  confined  to 


( rirff 
p.   U5.) 

Gangrene,  caused  by:  Immediate  injury  to  the  soft  parts  — 
Subsequent  thrombosis  of  the  vessels— Rupture  of  the 
Vessels — Septic  inHaramation  in  a  compound  fracture — 
Bandage  applied  too  tightly — Swelling  of  a  part  under  a 
bandage — Flexion  of  a  limb  after  bandaging. 

Sloughing,  from  pressure  ol  a  badly-padded  splint. 


d 


I 


138 FRACTL'RKS 

Compoand  Fractarea.— Ov,-e  all  their  special  ieatures  to  :— 
Si;PTI("  INFECTION  through  the  wound.     If  this  does  not  occur, 
(IT  can  be  removed,  the  case  progresses  and  is  treated  like  a  simple 
fracture. 
COMPLir.ATIONS  and  results  in  septic  cases  ;    Necrosis  of  part 
of  the  bones — Osteomyelitis — Septicemia  or  pyemia— Secondary 
hcEmorrhage. 
PROCESS  OF  REPAIR  IN  SEPTIC  CASES.— The  inflammatory 
changes,  instead  of  being  plastic,  are  destructive  in  character. 
Pus  is  prodnceil  instead  of  granulation  tissue.     Bones  in  infected 
area  have   their  vessels   thromliosed   by  septic  clot,  and   hence 
necrose.     Necrosed  bone  is  cast  ofi.     Wound  and  gap  lietwcen 
bones  (ill  with  granulation.     The  granulations  calcify  and  then 

Time  taken  by  repair  is  two  to  eight  weeks  longer  than  in 
aseptic  cases,  as  this  time  is  required  to  separate  the  necrosed 
sequestra. 
Treaimeni  of  Componnd  Fractnrea. 

Anaesthetize.     Disinfect  as  thoroughly  as  possible. 
Especially  do  this  to  any  protruding  faagment  before  reduction. 
Remove  crushed  tags  of  skin  and  comminuted  bone  fragments. 
Wire   the   fragments   when   retention    of    position   is  difficult 

otherwise. 
Drain  wound  with  gauze  or  tube.     Place  in  splints. 
Non-Union  of  Fractnres  mav  be  of  four  degrees ; 

( t )  Delayed  union  ;  (2)  Absolute  non-union  ;  (3)  Fibrous  union  ; 
(4)  Fake  joint. 
COMJIONEST    SITi:.\TIONS.— Bony   processes   giving   muscular 
attachments    (patella,  olecranon,   coracoid   jrtocess,  os  calcis)— 
Humerus— Femur  {especiaUy  the  neckj— Tibia. 
CAUSES. 

Wide  Sep.iratios  of  the  Fbaghents  (e.g.,  olecranon). 

CoNSTAST  Movement  (e.g.,  hnmerns). 

Interposition  of  Soft  Parts  (e.g.,  pateUa). 

Defective  Blood  Supply  (e.g.,  head  of  femnr). 

General  Bose  Dise.ase — osteomalacia. 

Local  Bose  Disease  :  MaUgnant  tumour— Gumma— Tubercle. 

ScLB\-v  OR  GENERAL  AsTHENM,  vety  rare. 

N  B.— In  senility,  rickets,  fragilitas,  paralysis,  labes,  bones 

break  easily  but  heal  readUy. 

Is  Cbildres   and   YoiTNG  .\i>i:lis  the  cause  is  very  obscure 

-possibly  an  undue  formation  of  cartilage  mstead  oi  bone 

from  the  callus. 

SIGNS  OF  NON-UNION.— Unnalnral  mobility-Pam :    especially 

in  fibrous  union. 
THF^TMEVr     OF      1:NL-NITED      FRACTUREb,-Continncd 
"^^iSf^Ion  in  plaster-of-I^i..  '^o^'-S  l-^''  '-  -'  «^- 
this  caa  be  done  without  mcreasing  displacement. 


FRACTURES^  OF    SFKCIAL    BOXES 

Robbing  bony  ends  togctfccr. 
Passive  hypenemia- 
•        Open  operation:   Rrfresh  b<My 

FailinB  thwe  :    Retentive  afpanua. 

FRACTURES  OF  SPECIAL  BOXES. 
INFERIOR  1 

CAUSES.— Direct  violence  (ceoMML  m^tct  tr^^l 


:e|. 


SIGNS.- 


-Crepitus— IrregolarUr  ot 
_     __   o  mouth^ — Generally  com 
mouth— Displacement ;    AnnriK  ka 
fragment  upwaid. 

Of  Condyle  :   This  process 
Of  CoRONOiD  process :  It  it 
COMPLICATIONS.-  " 

monia— P\-*mia. 
TREATMENT. 

1 .  Four-tailed  bandage 

2.  Moulded  leather  s^t 
J.   Hammond's  wire  splini 

4.  Kingsley's  splint :    Moold 

side  metal  bars — Ban  towipCM^ 

5,  Moulded  splint  overteetkfarfiy^^, 

spUnt  outside  and  Mam  ja^ 

6,  Splint  between  upper — "-       - 

Jaws  bandaged  t — 

7.  Wiring  fragments. 
Immobilization   is  reqini  |r  | 

between  cheek  oiul  toA.   (^ 


RIBS  AFFECTED.-Fifii 
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CLAVICLE. 

CAUSES. — Indirect  violence  by  falU  on  the  hand^Dircct  violence 


re)  :   Little  displacement — Inner  end  drawn 
up. 

2.  Middle  (common  situation)  :   Between  rhomboid  and  coraco- 

clavicular  ligaments — Fracture  runs  backwards  and  inwards 
— Inner  end  raised — Outer  end  depressed,  tilted  down, 
approximated  to  miil-line — Head  bent  over  to  afiected 
side  —  Shoulder  displaced  downwards,  inwards,  and 
forwards. 

3.  Between     Conoid     and     Trapezoid     Ligaments     (direct 

violence) :    Slight  displacement — Contusion  and  crepitus. 

4.  At  Acromial  End  (direct  violence);  Outer  end,  downwards 

and  forwards. 
VARIETIES      AND      COMPLICATIONS.  —  Greenstick      fracture 
(common   in  children) — Compound   (rare) — Injury  to  subclavian 
vein  (rare) — Injury  and  thrombosis  of  subclavian  artery  :  gangrene 
— Wound  of  pleura  and  lung. 
TREATMENT. 

Replacement.— Pull      shoulder      backwards      and      upwards. 

Manipulate  fragments. 
Retention.     Required  for  four  weeks. 

1.  Rest  in  Bed.     Pillow  between  sea pul*.     .\rm  bandaged 

to   side. 

Callus  formation  reduced   to   a   minimum.     Hence 
■  useful  for  ladies. 

2.  Sayre's  Method,     (routine  method). — Strapping  round 

arm  and  then  round  chest,  keeping  shoulder  back. 
Strapping  over  opposite  shoulder  and  under  bad 
elbow,  keeping  shoulder  up, 

3.  Bandaging  both  shoulders  back.     Supporting  arm  in  a 


SCAPULA. 

VARIETIES. 

Acromion,  i        Result   from   direct   violence.     Cause 

CoRAcoit)   Process.  -   slight  deformity  or  crepitus.     Treat  by 
Body.  I    raising  and  fixing  the  arm. 

Neck. — .Anatomical  neck.     Rare  complication  oE  a  dislocation. 
Surgical  neck.     Fracture  runs  downwards  from  the  supra- 
scapular   notch.     The     separated     piece     includes     the 
coracoid  process. 

Signs.     Flattened    shoulder — Prominent    acromion — 

Lengthened  arm. 
Treatment.     Axillary  pad — U-shaped   leatlier  splint 
for  shoulder. 
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HUMERUS. 

natomical  Neck,—"  IntracapMilar  fracture."    Results  from  direct 
Violence. 

SIGNS.     Lo3s  of  mobility.     Great  bruising.     Head  feels  irregular  ■ 
from   the  axilla.     Detached   iragment  may  he  Jelt  loose  in  th 
capsule.     Slight  shortening  of  the  arm.     Crepitus  is  difficult  t 
obtain.     Impaction  drives  upper  fragment  into  the  lower.     Any 
alteration  in  shape  of  shoulder  is  ol»scured  by  swelling. 

COMPLICATIONS.— Non-union  or  mal-union  may  occur.     Massive 
callus  is  formed  during  repair.     Great  stiffness  of  the  joint  usually 

TREATMENT. — Support  the  arm  in  a  sling.     Early  massage,  and 

'i  from  the  third  day.     Open  operation  to  remove  or 

□  ununited  fragment.     Never  disimpact  an  impacted  fracture. 

trglcal   Neck.—"  Extracapsular  fracture." 

I    CAUSES. — Direct,  rarely  indirect  violence. 

I    LINE. — ^Below  the  tuberosities.     Between  the  attachments  of  the 
short  rotators  and  the  attachments  of  the  pectoral,  teres  ma 
and  latissimus. 

DISPLACEMENT.— Upper  fragment  rotated  outwards  and  adducted 
by  the  short  rotator  muscles.  Lower  iragment  raised  by  deltoid, 
biceps,  triceps,  etc.,  drawn  inwards  by  the  pectoralis  major,  teres 
major,  and  latissimus. 
SIGNS. — Shoulder  itself  is  unaltered  in  outline.  Depression  occurs 
below  the  shoulder.  Line  of  the  humerus  points  upwards  and 
Inwards  to  axilla.  Crepitus  is  well  marked  on  rotation.  Marked 
shortening  occurs.     Upper  end  of  the  lower  fragment  may  be  felt 

I    IMPACTION   may    occur.      Lower    fragment   is   driven    into 
I        upper.     Diagnosis  can  then  only  be  made  certain  by  X  rays. 
[   COMPLICATIONS.— Injury     to     the     axillary     vessels.       Painful 
pressure  on.  or  injury  of,  the  nerves,  especially  of  the  circumflex 
I        nerve.     Dislocation  may  co-exist. 
TREATMENT. 

1.  Reduction  by  extension  and  manipulation,   under  an  anxs- 

thetie  in  severe  cases.     The  result  should  always  be  tested 
I  by  a  skiagram. 

2.  Axillary  pad,  bandage,  and  shng. 

},  Mtddeldorpf's  triangular  axillary  splint. 
4.  Open  operation  for  complicated  cases. 

Massage  from  the  first  week.  Manipulations  from  the  second  week. 
Never  ilisimpact  an  impacted  fracture. 
btparation   of   Uie   Upper  EpiphyBJs. — Occurs   up   to  about 
twenty.     End  of  diaphysis  is  conical,  and  the  epiphysis  is  hollowed 
out.     Displacement  is  usually  incomplete  owing  to  the  periosteal 
sleeve.     Upper  end  of  diaphysis  projects  forwards  and  inwards. 
I    TREATMENT. — .\s    for    the    last.     Open    operation    if    reduction 
L      cannot  be  periormed.  I 
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Great  Tuberoaltr. 

CAUSE. — Direct  or  rauscular  violence. 

DISPLACEMENT.— Upwards  and  backwards  by  supra-  and  ialra- 

SIGNS, — Bmising  and  widening  of  the  shoulder — Marked  crepitus. 
TREATMENT,— Pegging     through     an     open     operation.     Early 
massage  and  movements. 

Shaft. 

CAUSES.     Direct,  indirect,  or  muscular  violence. 
DISPLACEMENT. 

1.  Below  the  pectoral  insertion  and  at  oie  the  deltoid  :     Upper 

fragment  inwards    lower  fragment  up«arda  and  outward*. 

2.  Below   the  deltoid    insertion       ipper    fragment   outwards, 

lower  inwards  and  upwards 
J.  In  lower  third       Lower   fragment   upwards   in   front   of   or 
behind  the  upper 
COMPLICATIONS. 

Injury  of  the  musculospu-al  nerve 
Non-union,   due    to       Interpositio 
muscle  or  defective  immobilization 
TREATMENT. 

1.  Internal  angular  splint  from  axilla  to  wTi  t,  with  tliree  short 

.splints  over  the  humcru  _3B 

2.  Middeldorpf's  triangle  ^^^| 
1  in  mobilization  continue  I  for  five  weeks  ^^^| 

Lower  End.  ^1 

1.  TRANSVERSE  SUPRACONDYLOID. 

Causes. — Indirect  violence  by  falling  on  the  hand  with  a  bent 

elbow.     Direct  violence  by  falling  on  the  bent  elbow. 
Displacement. — Lower  fragment  upwards  in  front  ol  or  behind 

the  upper. 
Signs. — Shortening  of  the  arm  from  acromion  to  condyle. 
Increase  in  thickness  of  the  lower  end  of  the  humerus  from 
before  backwards.  Unaltered  relation  of  condyles  to 
olecranon.  Apparent  shortening  or  lengthening  of  the 
forearm  according  to  backward  or  forward  displacement. 
Treatment. 

{a)  For  anterior  displacement:    Anterior  angular  splint  to 

the  elbow.     Posterior  straight  spUnt  to  the  humerus. 

(6)  For  p<Kterior  displacement:    Posterior  angular  splint 

to  the  elbow.     Anterior  straight  splint  to  the  humerus. 

2.  SEPARATION   OF   THE   LOWER   EPIPHYSIS.— May   occur 
up  to  fourteen  or  fifteen.     Common  in  children.     After  fourteen 
or  fifteen  it  does  not  involve  the  internal  condyle.     Displacement 
is  backwards  and  outwards. 
Treatment, — Reduce   by   flexion.     Fix   in   position   of   flexion 

by  splints  or  bandage.     Sling  for  the  forearm. 


3.  CONDYLES. 

Internal  Condyle.     Direct  violence:  — 

(«)  Intracapsular.     Involves   the   epicondyle   and   part   of 

the  trochlea.     May  result  in  cubitus  varus. 

{h)  Extracapsular.     Involves  the  epicondyle  only. 

ExTEttNAL    Condyle.      Always     intracapsular.     Involves    the 

epicondyle  and  part  o£  the  capitelluni.     May  result  in  cubitus 

Signs. — Great  swelling  and  ecciiymosis  of  the  joint.     Crepitus 
on  grasping  the  affected  condyle.     The  extended  elbow  c, 
be  ad  ducted  or  abducted. 

Treatment. — Fix  in  a  position  of  flexion  by  an  anterior  angular 
splint  or  bandages.  Employ  massage  and  movements  from 
the  end  of  the  first  week.  If  stiffness  results  in  spite  of  this, 
excise  the  displaced  fragment.  If  X  rays  show  that  reduction 
is  from  the  first  unsatisfactory,  then  open  the  part  and  fix 
the  condyle  by  peg  or  wire. 
.  T-SHAPED  FR.\CTLTRE  INTO  THE  JOINT.— Rapid  effusion 
of  blood  into  the  joint.  Crepitus  on  moving  the  condyles 
on  one  another. 

Treatment     as     above.      The     open    operation     is    specially 
indicated. 

ULNA. 
necranon. 

CAUSES.— Falls  on  the  elbow,  or  muscular  action  (race). 
DISPLACEMENT.— Drawn  upwards  and  backwards  by  the  triceps. 
SIGNS.— Mobility,  with  crepitus  of  the  fragment.     Great  distention 

of  the  joint. 
COMPLICATIONS.— Forward  dislocation  of  the  arm  at  the  elbow. 

Injury  of  the  ulnar  nerve.     Fibrous  union. 
TREATMENT. 

.  Open  operation  and  wiring. 

.  If   an   operation    is    refused,    straight   anterior    spUnt    and 
8-bandagc. 

iCtWOnollI. — Occurs  as  a  complication  of  backward  dislocation  of  elbow. 
The  dislocation  is  easily  reduced,  is  accompanied  by  crepitus, 
anil  easily  recurs. 
TREATMENT.— Fixing  in  acute  flexion.    Fixing  in  posterior  angular 
splint.     Losing  early  massage  and  movements  (end  of  first  week). 

lalL 

CAUSE. — Direct  violence 
;COMPLIC.\TION.— DLhloiation  of  the  radius 

"displacement.— Lower  fragment   towards  the  radmi  (pronator 
qnadratus),  upper  fragment  forwards  (brachialia  anticm) 

TREATMENT,- As  in  fractures  of  both  bone'* 

rrlold  Process.— Maj  comphcate   Colles's   fta^-tvrte  q\  ftv  ^-a^Ji-oaa 
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RADIUS. 
Head. — May  b«  broken  as  part  of  a  comniinutfil  fracture  of  elbow. 

May  Te<|uire  excision  Iot  non-union  or  mal-union. 
Neck. — Fracture  between  the  head  and  bicipital  tuberosity. 
DISPLACEMENT.— Lower  fragment  forwards  (biceps}. 
SIGNS,— Upper    end   of    the    lower  irafinients   forwards.     Loss   of 

voluntarv  rotation. 
TRE.\TMENT.— Posterior  angular   splint.      Pail    in   front   of   the 
upper  end  ol  the  radius. 
Shaft. 

1.  -ABOVE  PRON.\TOR  TERES  INSERTION. 

Lower    fragment    fnlly    pronatetl    and    drawn    inwards    (both 

pronators). 
Upper  fragment  luUy  supinatet!   (biceps  and  supinator  brevis). 
Treatment. — Posterior    angular    splint.      Arm   fixed   in   full 
^  pi  nation. 
3.  BELOW  PRON.\TOR  TERES  INSERTION. 

Upper    fragment   drawn    forwards   and    inwards    (biceps    and 
pronator)  in  position  between  supination  (biceps)  and  pro- 
nation  (pronator). 
Lower  fragment  inwards  by  the  pronator  cjuadratus. 
Thhatmkst. — ^.\nterior  and  posterior  arm-splints.     Hand  fully 
adducted  and  midway  between  pronation  and  supination. 
Loiirer  End,  Backward  Diaplaceinent  (CoIIes's  Fractnre). 
CAUSES.    Etc.— Falls    on     the    outstretched    palra.     Common   in 

elderly  women. 
POSITION.— Within  one  inch  of  the  joint. 
DIRECTION. — Transverse,  or,  more  commonly,  oblique  from  above, 

downwards,  forwards,  and  inwards. 
DISPLACEMENT.— Is   of  a   quadruple   nature.     The   lower   frag- 
ment is  displaced  ; 

1.  Upwards  towards  the  elbow. 

2.  Backwards  by  tlie  direction  of  the  blow  and  direction  of  the 

3.  Rotated  round   the   ulna  styloid   as  a   centre,   so  that   the 

outer  part  is  more  displaced  than  the  inner. 

4.  Rotated  backwards  round  the  line  of  fracture,  so  that  the 

back  of  the  fragment  is  more  displaced  than  the  front. 
DEFORMITY.— Is  also  of  a  fourfold  character  :— 

1.  Radial  styloid  is  higher  than  normal,  i.e.,  it  is  on  a  level 

with  the  ulna  styloid  instead  of  being  below  it. 

2.  Hand  is  displaced  backwards,  and  there  is  a  bony  prominence 

at  the  back  of  the  wrist,  with  another  bony  prominence  at 
a  higher  level  in  front  oI  the  wrist  (dinner-Jork  deformity). 

3.  Hand  is  abducted  to  the  radial  side,  with  marked  {vominence 

of  the  ulna  styloid  process. 

4.  Wrist  is  rotated  backwards,  so  that  the  joint  surface  loobs 

backwards  as  well  as  downwards. 
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IMPACTION  15  usually  well  marked.  Hence  crepitus  and  mobility 
will  be  absent  and  the  fracture  may  be  mistaken  for  a  sprain. 
The  relative  position  of  the  styloid  processes  is  the  most  important 
point  in  guarding  against  this. 

The  posterior  part  of  the  shaft  is  driven  into  the  lower  fragment. 
The  anterior  part  of  the  fragment  is  driven  into  the  shaft. 
TREATMENT.— Reduction  of  the  deformity  is  absolutely  essential. 
Dbimpaction  must  be  carried  out  under  anjesthetic. 

Fix  on  Carr's  splint,  or  any  splint  which  maintains  efficient 

adduction  of  tie  hand  and  leaves  fingers  free. 
Allow  finger  movements  from  third  day. 
Remove  splints  in  the  third  week. 
Lovrer  End,  Forward  Displacement  (SmiUi's  Fracture). 
CAUSED  by  falls  on  the  back  of  the  flexed  wrist. 

Similar  to  a  Coltes's,  but  all  the  posterior  displacements  are  now 
anterior.  Produces  a  rather  more  square  angle,  which  has 
given  it  the  name  of  "  the  gardener's  fork." 

Separated  Lo'wer  Epiphysis.— Occurs  up  to  twenty. 

Similar  to  a  CoUes's  fracture.    The  displacement  is  more  marked. 

Impaction  is  rare. 
Treatment  is  the  same. 

Both  Ulna  and  Radius. 

CAUSES. — Direct  or  indirect  violence. 

POSITION. — Radius  is  usually  broken  higher  up  than  the  ulna. 

DISPLACEMENT.— Broken  ends  tend  to  be  drawn  together  by 
the  pronators  and  supinators. 

TREATMENT. — Place  in  full  supination  or  midway  between  pro- 
nation and  supination.  Fix  Iretween  two  sphnts.  Arrange  an 
interosseous  pad  to  separate  the  hones.  Be  careful  to  have  the 
splints  wider  than  the  limb,  so  that  the  bandages  do  not  press  the 
bones  together. 

COMPLICATION.— Synostosis  of  radius  and  ulna. 

METACARPALS  AND  PHALANGES. 

C.\USE. — Direct  injury.  Either  transverse  or  longitudjnal  fissured 
fractures.  Often  run  into  joints  and  complicate  sprains.  Should 
always  be  looked  for  by  X  rays. 

TREATMENT.  — Any  lateral  deviation  at  the  joints  should  be 
corrected.     Immobilize    liy    finger    splints.     Early    massage 


PELVIS. 
Above  the  Brim  of  the  True    Pelvis.- Parts  of  the  iliac  crest 
t  of   the  pubis   (rare)   may   be  broken   off  by  direct 


Involving  the  True  Pelvic  Cavity. 

CAUSES.— Crushes  or  licing  run  over. 

POSITION.— Through  the  pubic  and  ischial  rami  into  the  obturator 

foramen.      Also  secondarily  through  the  sacro-iliac  joint  of  the 

opposite  DT  same  side. 
COMPLICATIONS.— Laceration  of  the  urethra,  bladder,  vagina,  or 

TREATMENT.— Rest  in  bed  lor  sbt  or  eight  weeks.     Poroplastic 
pelvic  belt.    Appropriate  treatment  for  visceral  complications.    Tie 
in  a  catheter  lor  some  days  if  there  is  ha^maturia  or  retention  of  urine. 
Acetabulam. 

POSTERIOR  AND  UPPER  LIPS,  with  dorsal  dislocation  of  hip. 
Reduce  and   treat   by   extension   and   extreme   abiluction   to 
prevent  recurrence. 
FLOOR  OF  THE  ACETABULUM,  the  femoral  head  being  driven 
into  the  pelvis.     Head  of  the  femur  can  be  felt  per  rectum. 
Reduce  under  an  anesthetic  if  possible. 
Tttber    IscfiH,    Sacrum,    Coccyx. — These    fractures   require    no 
special  description.     A  fractured  coccyx  may  lead  to  great  pain, 
or  unite  in  a  position  in  which  it   encroaches  on   the  pelvis  ;   in 
either  case  it  is  best  excised. 

FEMUR. 

At   the   Jonctton   of   the    Head    and    Necfc—"  intracapsular 

fracture." 

CAUSES.— Slight  violence   of   an   indirect   nature.     Occurs  in  old 

people,  generally  in  old  women.     .Atrophy  of  the  bony  neck,  and 

a  more  horizontal  position  of  the  neck  than  normal,  predispose  to 


ANATOMY. — Transverse  or  oblique  cleavage  between  the  head 
and  neck.  A  few  fibres  of  the  capsule  may  feebly  connect  the 
two.  The  raajority  of  the  nutrient  vessels  of  the  head  which  run 
up   from   the  neck  are   torn. 

Impaction  is  rare.     The  neck  is  driven  into  the  head. 
DISPLACEMENT.— Rotated    outwards    by    weight    of   limb    and 
external   rotation.     Drawn   up   by   hamstrings   and   quadriceps. 
But    the    capsule    prevents    much    upward    displacement.     The 
actual  shortening  is  therefore  slight- about  one  inch. 
REPAIR.— Usually  defective.      Non-union    or    fibrous   union   due 
to :    (i)  Bad  vascular  supply  of  the  head.    (2)  Danger  of  keeping 
the   patient  in   bed.     (3)  Difficulty   in    fixing   the   fragmenls  in 
apposition. 
TREATMENT,— Rest    in    bed   with,  the   leg   between   sand-bags. 
Weight  extension. 

If  any  signs  of  congestion  of  the  lungs  appear,  the  patient  must 

get  up  and  walk  on  crutches. 
Never  disimpact,  and  always  examine  such  cases  very  gently 
for  fear  of  diaimpaction. 
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At  the   Junction   of   the    Neck   with   the  Trochanters — 

"  Extracapsular  fracture." 
CAUSES. — Great  violence  directly  applied  to  the  trochanter  major. 

Usually  occurs  in  adult  men. 
ANATOMY.— Cleavage  is  chiefly  in  the  intertrochanteric  liae. 
Comminution  is  common.  The  neclt,  great  trochanter,  and 
shalt  are  the  chiei  fragments.  Impaction  is  the  rule ;  the  neck  is 
ilriven  into  the  great  trochanter.  The  joint  is  always  involved 
in  Iront,  though  the  fracture  is  usually  "extracapsular" 
behind. 
DISPLACEMENT.— Leg  is  rotated  outwards  by  its  own  weight 
and  the  predominence  of  the  external  rotators. 

Shortening  is  well  marked,  and  may  be  two  inches.     The 
length  from  the  anterior  superior  iliac  spine  to  the  malleolus 
is  shortened.     The  trochanter  is  raised  above  Nplaton's  line. 
The  horiiiontal  side  of  Bryant's  triangle  is  shortened. 
The  trochanter  is  often  nearer  to  the  raid-line  than  is  normal, 
"the  bi- trochanteric  test." 
OTHER    SIGNS.— Crepitus     is    absent     when    impaction     exists. 
Marked  bruising  about  the  trochanter.     The  trochanteric  region 
is  thickened.      The   ilio-tibial  band  is  relaxed.     The   trochanter 
rotates  round  the  arc  of  a  smaller  circle  than  is  normal  (if  not 
impacted), 
TREATMENT.—Always    disimpact    in     young    healthy    patients 
where  there  is  much  displacement. 

Long  Liston's  splint  from  the  axilla  to  below  the  ankle,  main- 
tained from  rotating  by  transverse  bar. 
Limb  is  pulled  on  by  weight  attached  by  strapping  and  bandages 

well  above  the  knee. 
Hodgen's  splint  is  often  more  effectual  than  Li.ston'a  in  reducing 

the  deforniity. 
Maintain  splint  and  extension  for  six  weeks. 

Fra<^are  of  the  Great  Trochanter  alone. 


Separation  of  the  Upper  EpiphyBis.—The  head  does  not 
the  shaft  until  eighteen.  Its  separation  results  from  lalls  o 
leg  or  hip.  Occurs  in  patients  of  about  fourteen.  Its  sign 
very  vague  at  the  lime.  It  results  in  marked  coxa  vara 
the  resulting  reconstruction  of  the  head  of  the  bone  (p.   12. 

Sfuft. 

CAUSES.— Direct  or  indirect  violence, 
POSITION,— Upper,  middle,  or  lower  thirds, 
DIRECTION.— Oblique  or  spiral. 

DISPL.^CEMENT.— The  lower  fragment  is  always  drawn   u 
the  thigh  muscles,  and  everted  by  weight  of  the  limb. 
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Shaft  of  the  Femur,  Displacement,  conlinued. 

In  Fractctre  of  the  Upper  Third,  the  upper  piece  is  flexed 

by  the  psoas  ;   the  lower  piece  is  adducted. 
Ik  Fracture  of  the  Lower   Third,   the  lower   fragment  is 

flexed  at  the  knee  by  the  gastrocnemius ;  the  upper  fragment 

is   driven  down   so  as  to  penetrate   the   knee   joint  or   the 

quadriceps  muscle  and  skin. 
TREATMENT.— When   there   is   not  much   forward   or   backward 
displacement :  A  long  Liston  with  short  splints' round  the  fracture. 
Weight  extension. 

When  marked  forward  or  backward  tilting  occurs  :    Hodgen'a 

splint.     Tenotomy  ol  the  tendo  Acliillis  helps  to  release  the 

flexed  lower  fragment. 
When  forward  or  backward  displacement  in  the  lower   third 

occurs  without  much  shortening  :  A  double  inclined  plane  or 

M'latyre's  sphnt. 
In  fractures  of  the  lower  third  where  the  upper  fragment  has 

penetrated  the  joint  or  the  quadriceps  :    Open  operation. 
In  small  children  :   Shnging  the  limb  up  at  right  angles  to  tlie 

body,  which  acts  as  an  extending  weight. 

Lower  End. 

TRANSVERSE  FRACTURE.— Similar  to  that  of  the  lower  third 
of  the  shaft.  Special  liability  to  backward  tilting  of  the  lower 
fragment  by  the  gastrocnemius.  This  may  cause  an  injury  of 
the  popliteal  vessels. 

T-SHAPED   IN   THE   JOINT. 

SEPARATION  OF  ONE  CONDYLE.— Rare  fractures.  Crepitus 
on   pressing   one   or   both  condyles.      Marked   effusion  into  the 

SEPARATION  OF  THE  LOWER  EPIPHYSIS.— Epiphysis  is 
displaced  forwariis.  The  lower  end  of  the  shaft  presses  on  the 
popliteal  vessels. 

TREATMENT  OF  FRACTURES  OF  THE  LOWER  END — 
Open  operation  when   the   joint  is   involved   and  much  displace- 


^ 


PATELLA. 

CAUSES. 

Direct    Violence. — Usually   produces   a    stellate   or   fissured 

fracture.     The  aponeurosis  is  not  separated.     Little  or   no 

dbplacement  results. 
Indirect,  i.e.,  muscular  violence  of  the  quadriceps  extensor. 

This  is  the  common   form  to  which  the  following  appUea. 

The  patella  is  broken  across  the  femoral  condyles  by  force 

applied  to  its  two  ends. 
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ANATOMY. — Marked  dLfplacement  of  the  fragments.     The  ragged 
aponeurosis  of  tfie  quadriceps  hangs  over  the  divided  bony  ends. 
H<emorrhage  and  efiusion  into  the  joint 
SIGNS. — Inability   to   extend   the   knee      Presence   o£   the   upper 

fragment  high  above  the  knee  Gap  between  the  fragments. 
UNION. — By  fibroui  tissue  forming  a  band  between  the  fragments. 
Absence  of  bony  union  is  due  to  (a)  Interposition  of  aponeurosis 
between  the  fragments  ,  (6)  Muscular  traction  separating  and 
tilting  the  fragments. 
TREATMENT.— \Vlien  separation  of  the  fragments  exists,  open 
the  joint  at  the  end  of  the  first  week.  Clear  out  the  blood-clot 
and  cut  off  the  tags.  Unite  the  fragments  by  wire,  which  must 
not  encroach  on  the  cartilage. 

(All  methods   of  approximating  the  fragments   without  freely 
opening  the  joint  are  liable  to  fail  owing  to  the  interposition 
of  the  aponeurotic  tags.) 
Passive  movement  at  the  end  o£  first  week. 
Active  movements  at  tlie  end  of  the  second. 


TIBIA  AND  FIBULA. 
Tibia. 

AT  UPPER  END.— Generally  results  from  direct  violence.     Some- 
times T-shaped  into  the  joint.     Not  much  displacement. 
Treatment.— M'lntyte's  splint. 

OF  THE  TUBERCLE.— This  may  ossify  from  a  separate  nucleus, 
which  appears  about  twelve  and  joins  shaft  at  fourteen.  Generally 
it  grows  down  as  a  beak  from  the  head.  Generally  detached  by 
muscular    action     of     the     quadriceps.       Sometimes    by    direct 

Treat  by  plaster  in  position  of  extension,  or  wire  if  there  is 
much  separation. 
OF   THE   SHAFT.— Caused   by   direct   blows.     Transverse   above 
and   oblique   below.     Irregularity   of   anterior    border.     Pointed 
end  of  upper  fragment  may  pierce  the  skin. 
Treat  by  back  or  side  splints,  and  then  plaster. 
OF  THE  INTERNAL  MALLEOLUS.— From  a  blow  on  the  ankle, 
or  from  a  wrench  of  the  foot  inwards.     Not  so  much  displacement 
as  in  Pott's.     Likely  to  be  followed  by  a  stiif  ankle. 
Treat  by  side  splints  or  wiring. 
Fibtdm. 

SIGNS    are  :     (i)   Localized    pain    on     pressing    the    two    bones 

together  ;    (2)  Loss  of  the  fibula  spring. 
TREAT  by  plaster  immobilization. 
TlUa  sad  Fitrala. 

WHEN  FROM  DIRECT  VIOLENCE.— Bones  are  broken  s 
same  level.  Fracture  is  transverse.  Not  much  dis^\a.te 
Great  c     ■ 


Tibia  and  Fibula,  conlinncd. 

WHEN  FROM  INDIRECT  VIOLENCE.— Tibia  breaks  at  junction 
of  middle  and  lower  third.  Fibula  breaks  higher  up.  Fracture 
is  oblique  downwards,  forwards,  aad  inwards.  Great  displace- 
ment. Lower  fragment  drawn  up  and  rotated  outwartU.  Upper 
fragment  often  pierces  the  skin. 

Spiral   shaped  fracture   is   produced   by  torsion.     Is   specially 
difficult  to  reduce. 
TREATMENT. 

Reduction   is  often  difficult.     Traction  under  an  anaisthetic 

with  knee  flexed.     Division  of  tendo  .\chillis  may  help. 
Por  OP  :    (!)■  In  two  side  splints,  the  outer  having  a  foot-piece  ; 
or  (2)  In  back  splint  and  two  side  splints.     Attach  extension 
weight   to   lower   (ragment,    and    sling    from    cradle   when 
persistent  shortening  occurs. 

Correct  rotation  so  that  the  inner  margin  of  great  toe,  inner 
malleolus,    and    inner    margin    of    the    patella    are    in 

At  the  end  of  three  weeks  use  a  plaster  or  leather  splint  in 

two  halves,  and  massage  daily. 

Opes   Operatton    and  Wiring   the   Fragments, — In    cases 

where   reduction   otherwise   is   impossible.     In   cases   where 

reduction  cannot  be  maintained.     Especially  in  the  case  of 

working  men. 

Reduces    the    time    of    recovery.     Enables    massage    and 
passive  movement  to  be  performed  much  earher. 

Pott's  Fractare,  or  fracture -dislocation  of  the  ankle  joint 
CAUSED  BY  indirect  violence— Tripping  or  turning  the  foot. 
DISPLACEMENT.— Foot  displaced  and  rotated:  (i)  Outwards(far 

the  commonest) ;   or  [2]  Inwards,  (3)  Backwards,  or  (4)  Upwards 

(rare). 
ANATOMY. — The  fibula  is  always  broken  three  or  four  inches  above 

the  ankle.     The  other  lesions  affect  the  ligaments  and  tibia  in  four 

different  ways. 

1.  Simple  rupture  of  the  internal  lateral  ligament, 

2.  Fracture  of  the  internal  malleolus, 

3.  Either  of  the  above  (1)  or  (2),  combined  with  rupture  of  the 

interosseous  ligament  and  great  outward  or  even  upward 
dislocation  of  the  foot  {Dupuytren's  fracture). 

4.  Fracture  of  the  lower  end  of  the  tibia.     Lower  end  of  the 

upper  tibial  fragment  forms  sharp  prominence  which  may 
project  through  the  skin. 
SIGNS.— Great  swelling  from  bleeding  and  effuiiion  into  the  ankle 
joint.     Foot  is  displaced,  generally  outwards  and  slightly  back- 
wards, and  rotated  outwards. 

Internal  malleolus  is  very  prominent.     Fracture  of  tlie   Sbula 

three  or  four  inches  above  ankle. 
Crepitus  may  be  felt,  and  there  is  loss  of  the  hbula  spring. 
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TREATMENT. 

Reduce  under  ANiEsxHEXic.  Traction  with  rotation  of  the 
foot.  Keep  the  knee  bent  to  relax  the  gastrocnemius.  Cut 
tendo  Achiilis  where  much  spasm  exists. 

Put  up  on  back  splint  with  foot-piece  and  two  side  splints. 
Inner  splint  with  thick  pad  to  come  over  inner  ankle 
(Dupuytren's  splint). 

Position  to  be  Attained. — Foot  at  right  angles  to  the  leg. 

Heel  brought  forward.     Rotation  and  external  displacement 

corrected  until  great  toe,  inner  ankle,  and  patella  are  in  line. 

In  cases  where  satisfactory  reduction  is  impossible,  open 

operation  and  wiring  or  pegging  fragments. 

After-treatment. — Remove  side  splints  and  give  daily 
massage  at  the  end  of  the  first  week.  Gentle  passive  move- 
ments at  the  end  of  a  fortnight.  In  three  weeks  provide 
case  splint,  which  can  be  daily  removed  for  passive  exercise 
and  massage. 


Chapter    XIX. 

DISEASES  OF  BONES. 

INPLAmMATORY   DISEASES  OF  BONES. 
Stmctare  of  Bones. 

HARD  PARTS- 
DENSE    Bone   forms    shaft    of   long   bones ;    oater  ^and  inner 

tables  o(  flat  bones  and  outer  shell  of  short  bones. 
Cancellous  Bone  lortas  mterior  of  epiphyses  and  epiphyseal 
ends  of  shafts  oi  long  bones,  aiso  interior  of  shcfft  and  flat 

SOFT  PARTS. 

Periosteum. — A  vascular  membrane  outside  bones,  with  deep 

layer  of  growing  cells.      It  ce^es  where  the  epiphysis  joiiis 

the  shaft.     From  it  growth  in  thickness  of  shaft  occurs. 

Medulla. — A   very   vascular  and  lymphatic  mass  of  cellular 

tissue  inside  the  cancellous  tissue  and  in  shaft  of  long  bones. 

Haversian   Canal    Svstem. — Minute   vessels   wliich   traverse 

the  dense  bone  and  unite  periosteal  with  medullary  vessels. 

Caktilage. 

Epiphyseal.  A  vascular  layer  of  growing  cartilage  between 
epiphysis  and  diaphysis,  from  which  the  growth  of  the 
shaft  in  length  takes  place.  Its  circumference  is  con- 
nected with  the  periosteum. 
Articular.  Smooth  cartilage  covering  articular  ends  of  the 
diaphysis,  Non- vascular. 
VESSELS. 

Nutrient  Arterv.  with  vein  anil   lymphatics,  pierce  shaft  and 

end  in  the  medulla. 
Periosteal  Vessels  supply  the  periosteum  and  send  inward 

branches  to  Haversian  canals. 

Epiphyseal  Vessels,  given   o9  from  the  vascular  anastomosis 

round  the  joint  to  the  epiphysis,  especially  at  the   junction 

with  the  shaft,  where  they  supply  the  epiphyseal  cartilage. 

Haversian  Vessels, — Minute  twigs  which  join  the  periosteal 

with  the  medullary  vascular  system. 
Lymphatics  are  present  in  the  perivascular  sheaths. 

Relation  of  Infix mmatoiT  ProcesBea  to  Bone  TiBsucB. 

ORIGIN. — Inflammation  always  begins  in  the  vascular  soft 
i.e.,  in  periosteum,  medulla,  or  epiphyseal  cartilage. 


soft  tJasBt^^^J 


INFLAMMATION    OF     BONE  153 

EXTENSION. — Inflammatory  processes  spread  from  periosteum 
to  medulla,  or  from  medulla  to  periosteum  by  (l)  Haversian 
canal  system  ;    (3)  Epiphyseal  cartilage. 

THE  HARD  PARTS  of  the  bone  may  be  regarded  as  intercellular 
material,  whicli  will  react  in  three  different  ways  to  inflammation. 

1.  Necrosis. — Death  en  masse  from  acute  inflammation  with 

vascular  thrombosis. 

2.  Caries. — Molecular   necrosis  or  ulceration,   from   sub-acute 

inflammation. 

3.  Scleroses    from    chronic    inflammation   laying    down    new 

NecrOSl*  is  caused  by  : 

Periostitis  :      Acute     localized  —  .-^cute      infective  —  Chronic 

syphilitic . 
Osteomyelitis  :     Acute   localized   or   septic— .\cute   infective — 

Snbacute  septic,  tuberculous,  syphilitic. 
Toxic  poisoning  :    Phosphorus — Mercury.  ■ 

Senile  necrosis  corresponding  to  senile  gangrene.  I 

'■  Quiet  necrosis  "  is  a  traumatic  form.  ^ 

Necrosis  corresponds  to  gangrene  or  sloughing  of  soft  parts. 

Carietk — An  inflammatory  rarefaction  of  bone  : — Simple  (as  in 
repair  of  fractures) — Septic  (inflammation  of  cancellous  tissue) — 
Tuberculous  (the  commonest  form  of  caries) — Syphilitic. 

It  corresponds  to  ulceration  of  soft  parts,  and  the  flbroblasts  of 
granulation  tissue  are  teptesented  by  multinuclear  cells  called 
osteoclasts,  which  eat  into  and  absorb  the  cancellous  bone. 
Caries  Sicca. — Caries  without  suppuration. 
Caries  Supporaiiv a.— Caries  with  suppuration. 
Caries  Funqosa. — Caries  with  exuberant  granulations. 
Caries  Necrotic  a. —Caries  associated  with  necrosis  ot  minute 
portions  of  bone :  corresponding  to  ulceration  with  sloughing 
of  soft  parts. 

Sderoais  results  from  chronic  inflammatory  jirocesses. — Chronic 
periostitis— Chronic  osteomyelitis. 

Simple,  in  the  proximity  of  some  inflammatory  focus  in  soft 

parts,  e.g.,  chronic  ulcer  over  tibia. 
Syphilitic — much  the  commonest. 
Tuberculous^rare,  and  occurs  beyond  the  area  of  tuberculous 

affection. 
It  corresponds  to  fibrosis  of  soft  tissue,  and  reiults  from  a  laying 

down  of  fresh  bone   (corresponding  to   intercellular   libroua 

tissue)  by  medulla,  periosteum,  and  Haversian  vessels. 

PeHoxUtia. 

VARIETIES. 

Acute  Localued. 

Acute  Diffuse.    Generally  associated  with  infective  ( 

myehtis  as  cause  or  effect. 
Chromic  ;   Simple — Tuberculous — Syp\»\\tw:.  IJiawi,  %fcT«KvS.V  1 
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'  Acute  Local  PericwUUs. 

CAUSE S. — Trail matism — RJieamatism — Specific  fevers — Pyaemia — 

Gout — Alveolar  abscess. 
RESULTS.— (I)  Resolution;  (2)  Chronic  thickening;  (3)  Suppuration 

PATHOLOGY. 

In  Aseptic  CASEs.^Exudation  from  deep  layer  of  periosteum. 

Organization  of  this  exudation. 
In  Septic  Cases. — Exudation  from  deep  layer  of  periosteum. 
Thrombosis    of    vessels.     Suppuration     of    the     exudation. 
Rupture  of  vessels  passing  (rom  periosteum  to  underlying 
bone,  caused  by  tension  of  exudation.     Necrosis  of  fragment 
of  bone  which  is  separated  from  its  periosteum. 
Necrosed  fragment  is  called  the  Sequestrum. 
Living  bone  round  sequestrum  is  rarefied  by  the  inflamma- 
tory proliferation  of  cells  forming  Granulation  Tissue. 
Reaction   Between   Granulation  Tissue   and  Sequestrum 
may  be  : 

1.  Absorption  of  sequestrum  if  small  andsepsis  is  atan  end, 

2.  Erosion    of    sequestrum     by   granulations    until    it    is 

separated  from  living  lione. 

3.  If  sepsis  is  still  active,  the  living  bone  will  be  absorbed  by 

granulation  tissue  until  sequestrum  lies  free.    Occupies 
about  four  to  eight  weeks. 
Deep  surface  of  separat«l  periosteum  in  the  meantime   forms 

new  bone— the  Involucruh. 
Pus  under  the  periosteum  escapes  through  periosteum  and  soft 

tissues.      This  opening  remains  in  the    involucrum.  anil    is 

called  a  Cloaca. 
Tlie  sequestrum   escapes   through   the   cloaca   when  it  is  loose 

and  if  the  cloaca  is  large  enough. 
After  the  escape  of  the  sequestrum,  the  granulation  tissue  lining 

the  living  ijone  becomes  ossified,  forming  a  dense  layer  CK 

osteosclerosis. 

Acute  DiffuBC  or  Infective  Periostitis  is  practically  the  same 
disease  as  acute  osteomyelitis,  the  one  being  the  cause  or  effect 
of  the  other. 

Chronic  Periostitis  is  described  under  the  head  of  "Clironic  Osteo- 

Osteomy  eliti  a. 

VARIETIES. 

Acute  iNFEcrivE^associated  as  cau'ie  or  effect  with  infective 

periostitis. 
Acute  Septic  or  Traumatic. 
Subacute  :     Simple    or   infective — Associated    with   repair    of 

fractures,  and  separation  of  sequestra. 
Chronic  :    Simple — Tuberculous — Syphilitic. 
Epiphysitis  is  an  acute  infective  osteomyelitis  of  the  epiphyses. 
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ACL'TE    OSTEOMYELITIS 

Acate  Infective  OBteomfelitis. 

ETIOLOGY  AND  PATHOLOGY. 

Children,  five   to   fifteen    being  the  commonest  aj, 
when  the  epiphyseal  cartilages  are  in  fuU  activity. 
Snperveoes  on  a  condition  of  general  Debilitv. 
Often  follows  Exanthemata,  e.g.,  scarlet  fever. 
Often  follows  Sbptic  Ulcers  of  mouth,  throat,  or  intestines.       _ 
Generally  results  from  a  Blow  or  Wrench.  J 

Caused  by  entrance  oE  Pvogenic  Micro-organisms  :  I 

Staphylococcus  pyogenes  aureus.     Common  type.  | 

Staphylococcus  pyogenes  albus.     Mild  type. 
Streptococcus  pyogenes.     Young  children.     Very  fatal.   Less 

Pneumococcus. 

Bacillus  coli  commune,  in  ml^cd  infection 
Primary  Bony  Focus  la  usually  the  growing  vascular  tissue 

on  shaft  side  of  epiphysis 
May  Begin  in  EpiPHisib — acute  epiphysitii 
May  Begin  as  Local  Periostitis,  especially  at  the  back  of 
femur  in  young  adults 
VARIETIES  of  infective  osteomyelitis  .— 

1.  LOCAL  PERIOSTITIS.— Where  the  focus  is  near  periphery  the 

infiammatory  process  spreads  outwards,  and  the  case  resembles 
acute  local  periostitis.  Especially  common  at  the  back  of  the 
lower  end  of  the  femur. 

2.  DIFFUSE  INFECTIVE  PERIOSTITIS.— Suppurative  inflamma- 

tion may  strip  periosteum  oH  the  whole  shaft,  which  then  lies  in 
an  abscess  cavity. 
3-  MEDULLARY'  OSTEOMYELITIS.— Medulla  becomes  inflamed, 
veins  thrombosed,  and  pyasmia  often  foUows.  Haversian  vessels 
are  infected.  Bony  walls  of  Haversian  canals  being  unyielding, 
the  exudation  causes  strangulation  of  vessels.  '^' ' 
circulation  and  the  toxins  kill  the  bone,  producing  total  n^ 
Periosteum  is  infected.  Its  deep  layers  suppurate,  anu  it  is 
stripped  off  the  shaft. 
Epiphyses  Escape  because 

(a)  They  have  an  independent  blood  supply. 

(i)  They  are  separated    from   the  shaft  by  comparatively 

avascular  zone  of  cartilage, 
(t)  They  have  no  perio.'itenm  through  which  infection  can 
take  place. 
4.  ACUTE  ARTHRITIS.— Suppuration  will  extend  into  the  neigh- 
bouring joint : 
la)  If   the   epiphyseal  cartilage  lies   within   the   joint   capsule, 

e.g.,  hip  or  elbow, 
(/i)  In  infants  where  epiphysis  consists  of  thin  cartilage  only: 
this  may  be  perforated,  and  pus  so  reaches  the  joint  cavi^. 
(i*)  By  extension  along  soft  tissues,  e.g.,  biceps  tendtrnia"-  '"-- 
shoulder  joint. 
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J.  Stack  or  SerAKAiHm  of  die  seqaeatram-  The  seqaestmrn 
is  leparated  trom  die  Inring  bone  (m  total  netrosis  this  will 
be  at  Hi  two  eodi)  exactly  as  described  aadti  local  acute 
periostitis.  This  cccnpies  about  foor  we^s  in  the  case  of 
Mnall    bones,   np   to   three    months   in   the   case   of   the 

SYMPTOMS.— Rigor,  with  high  icver.  Se\ere  pains  in  the  limb. 
Brawny  ftweliing  »rf  soft  parts.  Absence  of  the  scarlet  ftush  o! 
superficial  inflammation.  Trademess  is  very  great.  Joint  can 
Dften  be  movcil  gently  without  pain. 

Im  PemostEAL  Cases:   Snperficial  floctuating  swelling. 
In  Medullary  Cases  :    Severe  toxic  and  pyxmic  symptoms. 
COMPI,ICATIO.NS  :— 

Local. — Acute     arthritis     (see     above).       Sloughing     of     the 

BTJosteum,     preventing     the     regeneration     of     the     bone. 
BStruction  of  epiphyseal  cartilage,  stunting  growth.     Over- 
growth of  the  bone  by  stimulation  of  chronic  inflammation, 
and  long-standing  hyperemia. 
General  . — Septicasmia —  Py asmia — LarUaceo  u  s  d  isease . 
PROGNOSIS.— Always  grave;  it  is  severe  in  proportion  to :   Youth 
of  patient — Debility  of  patient — Size  of  the  bone — Extent  of  the 
bono  diKOse — Virulence  of  infection. 

Medullary  primary  infection  is  worse  than  primary  periosteal 

infection. 
Stroptococcal  infection  is  almost  hopeless, 
SlapMylococciis  aureus  infection  is  grave. 
Staphylococcus  albm  is  milder. 
TREATMENT. 

CiBNSKAt.  TaUATMENT  suitable  for  fever. 

t"lPT  Uows  through  the  periosteum  on  to  the  shaft  a 

THB   DlAGKOSIS   IS   MADE    OR   .\PPEARS    PROBABLE. 

TKHeillNS  or    gouge    shaft    so    as    to    open    into    medulla  ( 

cancellous  tiisue. 
ScNAPB  Away  aolt  material,  and  drain. 
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If  total  necrosis  lias  occurred,  ci 
each  end  oS  from  epiphysis. 

Except  in  case  of  humerus  or  femur,  when  sequestrotomy 
must  be  delayed  until  the  involucrum  has  formed. 
When  involucrum  has  formed,  wait  until  exaniination  by  the 
probe  shows  that  the  seqtfestrum  is  loose,  then  enlarge  cloaca 
and  remove  sequestrum. 
Amputation  may  be  called  for  ;  When  sequestrum  is  inaccessible 
e.g.,  at  the  back  of  lower  end  of  the  femur — When  pyaemia  i^ 
present — When  exhaustion  tiireatens  life — When  suppuration 
in  a  large  joint  occurs — When  lardaceous  disease  has  begun. 
Acute  Septic  or  Traumatic  Osteomyelitis. 

CAUSES. — Septic    compound    fracture.i — Amputations — Any    bone 

operation. 
SYMPTOMS. — Inflammation  and  suppuration  of  wound — End  of  the 
bone  is  seen  or  fell  to  be  white  and  bare. 

High  temperature,  with  rigors  or  pyemia,  may  occur. 
Portion  of  the  bone  is  extruded  as  the 

Sequestrum  :   Tubular  or  conical.     Its  outer  surface  is  pitted 
by  granulations. 
TRE.\TMENT.— Open    up   wound.     Scrape   out   meduUary   tissue 
and  drain.     Amputate  if  pyaimia  persists. 

Chronic  OsteoperiowtitiB. — Usually  primarily  a.  periostitis,  but  by 
extension  the  disease  affects  the  Haversian  canals  and  medulla, 
and  produces  a  general  sclerosis  and  thickening  of  the  bone. 
LOCAL. — Caused  by  local  periostitis,  e.g.,  beneath  a  clironic  ulcer, 
or  by  trauma,  rheumatism,  syphilis.  A  hard  node  is  formed  by 
new  periosteal  bone,  in  which  the  Haversian  canals  run  at  right 
angles  to  the  surface.  Later  this  becomes  sclerosed. 
DIFFUSE.— As  an  extension  from  the  local  variety. 

In  syphilis  as  a  primarily  diffuse  periostitis  or  round  a  central 

In  tubercle  from  a  central  abscess  or  other  chronic  focus. 
SYMPTOMS.— Deep  aching  pain,  worse  at  night.     Bone  is  felt  to 

be  thickened,  and  seen  to  be  so  by  the  X-rays. 
TREATMENT.— Rest,  counter-irritation,  with  iodides  internally. 
If  the  pain  is  severe,  an  operation  may  be  necessary.     The 
bone    is    exposed,    the    periosteum    stripped    ofi,    and    the 
medulla  opened  by  the  trephine  or  gouge, 
.imputation  may  be  required  in  the  worst  cases. 

TUBERCULOUS  DISEASE  OF  BONES.' 
Varieties  of  Tuberculous   Disease. 

1.  M1LI.\HV   TUBERCLE.— \"i.T J    rarely    iound   in   the   bones  in. 
general  infection. 
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Varieties  of  Tuberculous  Disease,  cgnlinued. 

2.  CASEOUS  FOCI.— Usually  situated  towards  the  end  and  near 

the  surface.    The  following  zones  occur  from  within  outwards  :— 

{a)  A  Mash  of  Caseous  Material  occupies  the  centre.    This 

represents  the   first   seat    of  the   disease,  the  cells  of  which 

liave  died  and  undergone  fatty  defeneration. 

(6)  Granulation  Tissue,  containing  tubercles  in  which  all  bony 

trabecule  have  been  absorbed. 

(c)  A  Zo.NE   OF   Sclerosis,  containing   small  round  cells  instead 

of  fatty  tissue. 

(d)  A  Zone  of  RAHEFyiNC  Osteitis  at  .?ome  distance  from  the 

deposit. 
The  whole  process  spreads  to  the  periphery,  whether  joint  or 
periosteal  surface. 

3.  NECROSIS  WITH  SEQUESTRUM   FORMATION.— This  also 

occurs  chiefly  in  the  ends  of  long  bones.  The  sequestra  vary 
in  size,  and  are  often  wedge-shaped,  with  the  base  of  the  wedge 
towards  the  joint.     Here  three  zones  occur,  viz.  : 

(a)  The  Central  Sequestrum,  in  which  the  trabeculie  are 
thickened. 

(6)  A  Zone  of  Tuberculous  Granulattons. 

(c)  A  Zone  of  Rahefvtng  Osteitis. 
The  formation  of  caseous  foci  and  of  sequestra  often  occur  at 

the   same  time  and  locality.     The   sequestra  often  remain 

attached  for  a  long  time  to  the  living  bone  at  one  spot. 

4.  SUPERFICIAL  CARIES.— This  occurs  beneath  the  cartilage  of 

a  joint  or  the  periosteum  of  the  shaft.  The  surface  is  covered  by 
caseous  debris.  Beneath  this  is  more  or  less  osteosclerosis.  At 
a  little  further  distance  a  zone  of  osteoporosis.  It  very  seldom 
extends  deeper  than  a  quarter  of  an  inch  from  the  surface. 

5.  TUBERCULOUS  PERIOSTITIS.— Commonest  in  the  ribs  and 

vertebra.  Produces  caries  of  the  underlying  bone,  together 
with  chronic  abscesses  spreading  along  the  bones  and  tracking 
to  a  distance. 

6.  OSTEOMYELITIS  [also  epiphysitis). —Most   often   setn  in  the 

phalangeal,  tarsal,  and  carpal  bones. 
Strumous    Dactylitis   is   common   in  children.     A   localized 

swelling  occurs  over  a  phalanx  or  metacarpal  bone,  in  which 

tubercular   caseous    processes    expand    the    bone  and  break 

through  the  outer  shell. 
In  adults  diSuse  thickening  from  periostitis  and  the  formation 

of  central  sequestra  is  commoner. 
In  either  case  neighbouring  structures  are  affected  by  extension, 

viz.  :    (i)  Joints  ;   (2)  Tendon  sheaths  ;    (3)  Adjacent  bones, 

especially  in  the  wrist  and  ankle. 

7.  CARIES  SICCA,— Ls  very  rare,   except  in   the   shoulder   joint 

Instead  of  soft  tuberculous  granulation  tissue,  firm  fibrous 
tissue  forms  on  the  surface,  and  the  bone  steadily  atrophies. 
It  is  accompanied  by  ankylosis  with  muscular  atrophy. 
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;.  DIFFUSE  OSTEOSCLEROSIS.— This  occurs  for  sor 
along  the  shaft  of  a  bone  in  the  neighbourhood  of  ai 
culous  process.     The  hone  becomes  dense  and  thick. 

I.  DIFFUSE  SOFTENING.— Tlie  rarest  of  all  changes.  Only 
seen  in  rapid  cases  where  the  disease  spreads  from  one  bone  to 
another.  There  is  a  great  enlargement  of  the  medullary  cavity 
and  increase  of  the  red  marrow,  with  general  abEiorption  of  the 
hard  hone, 

I.  CHRONIC     DEEP     ABSCESS.  —  Usually    situated     near    the 
epiphyseal  line.     It  is  lined  by  a  thick  pyogenic  membrane  and 
smTOunded    by    a    thickened    mass    of   sclerosed    bone.     This 
thickening  often  extends  up  the  shaft. 
Distrlbatioii  o{  Tuberculoaa  Bone  Lestons. 

Cranial    Bon  eh.     Rarely   become   carious    with   an    external 

abscess. 
VERiEBHff.     Afiected  with  central  osteomyelitis  or  superficial 

Ribs.     Periostitis  with  abscess. 

LoNU    Bones  : — Epiphyses  :    caseation,   ne 

or  chronic  abscess— this  is   much   the  c 

Diaphyses :   rarely  are  tlie  seat  of  peria 

or  chronic  abscess. 
Pelvis.    Near  the  sacro-iliac  joint  or  any  of  the  epiphyses,  e.g., 

the  crest  of  the  ilium. 
Carpal,  Tarsal,  and  Phalangeal  Bones.    Commonly  affected 

by  osteomyelitis,  necrosiii,  or  caries.     The  os  calcis,  astragalus, 

scaphoid,  or  one  phalanx,  may  be  separately  diseased,  but 

usually  more  than  one  bone  or  joint  are  affected. 
Clinical  Signs. 

Pain.     Generally  in  proportion  to  the  depth  of  the  lesion  and 

its  subjection  to  pressure. 
Swelling:    ( I )  Of  the  bone;    (2)  Of  the  soft  parts  over  it; 

(3)  Abscess. 
Abscess.     An  abscess  forms  without  inflammatory  phenomena, 

and  in  deep  bone  disease  tracks  to  a  distance. 
Fbver.     Usually  absent  before  the  abscess  breaks  or  becomes 

infected.     Occasionally  is  well  marked  in  purely  tuberculous 

abscess  oi  bones. 
Joint  Sympioms,  e.g.,  deformity,  immobility,  pain,  etc. 
Treatment. 

Constitutional  Treatment,  with  rest  to  the  Ejected  part  by 

sphnts.     Passive  hypericmia  in  suitable  cases. 
OPEBATiVE.^When  the  above  has  failed,  or  on  the  occurrence 

of  an  abscess,  the  part  is  laid  open,  the  diseased  part  scraped 

away,   sequestra    removed,    and    the    cavity    rubbed   with 

iodoform  or  filled  with  iodoform  wax. 
Amputation  U  rarely  required,  and  then  generally  in  the  case 

of  a  finger,  hand, 'or  foot,  where  the  disease  has  BtjtcaA  Mi 

ECveral  bones  and  joints. 
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STPHIUS  OP  BORES. 

Secondary  Syphilis. 

SYMMETRICAL     LOCALIZED     PERIOSTITIS     forming 

nodes.  These  occur  most  commoaly  on  the  tibia,  and  are 
associated  with  aching  pain,  worse  when  the  part  is  warm. 
e.g..   at    night.     It   is    a    late   secondary    lesion,  and   may  alaa 

Terfiairy  Syphilis. 

1.  GUMM  ATA. —These  are  usually  subperiosteal. 

The  Cranial  Bones  are  the  commonest  site,  especially  the 
'  trontals  and  parietals.  A  lirm  nodular  swelling  first  appears, 
which  then  softens  and  fluctuates.  The  bone  beneath  presents 
{ 1 )  Carious  Desthuction,  whweby  a  circular  clean-punched 
hole  ia  produced  which  very  rarely  perforates  the  akull ; 
(2)  An  OstEOPLAsric  Periostit:s  at  the  margin,  forming 
dense  new  bone;  (3)  .\n  Extensive  Sclerosis,  whicli  may 
aSect  the  whole  vault  of  the  skull  or  only  that  part  under 
the  gumma. 

When  the  gumma  breaks  and  sepsis  is   admitted,  a  Foui, 
Ulcer  results  and  the  bone  becomes  necrosed  and  black. 

By  ak  Extension  of  these  Processes  a  large  part  of  the 
cranium  may  be  afiected  :  (i)  By  worm-eaten  erosion; 
(2)  By  heaping  up  of  new  bone  ;  (3)  By  sclerosis  ;  (4)  By 
necrosis  due  either  to  sepsis  or  to  a  cutting  oS  of  the  blood 
supply  by  sclerosis.  The  sequestrum  remains  for  years 
without  separating. 

By  an  Extension  Through  the  Skull,  similar  conditions 
may  occur  between  the  skull  and  dura,  the  deep  surfaces  of 
the  bones  being  then  aSected. 

The  Palate  and  Maxillary  Bones,  the  vomer,  ethmoid,  and 
nasai  bones  may  tie  destroyed  by  submucou.-i  gumrnata,  or 
by  the  extension  of  tertiary  ulceration. 

The  Long  Bones  are  rarely  attacked  by  central  gumrnata.  In 
this  case  spontaneous  fracture  may  occur,  which  is  very  slow 
in  uniting. 

2.  OSTEOSCLEROSIS.— A  diffuse  osteoperiostitis  may  affect  any  of 

the  bones,  but  especially  the  tibia,  femur,  humerus,  radius,  and 
ulim.  Constant  aching  pain,  worse  at  night,  is  complained  of, 
and  the  subcutaneous  parts  of  the  bone  become  thickened. 
The  X  rays  show  irregular  thickening  under  the  periosteum  of 
the  whole  shaft.  The  bone  remains  permanently  hard  and 
heavy,  and  necrosis  may  take  place. 
INHERITED  SYPHILIS. 

The  Skull  presents  low  nodular  elevation  over  the  frontal  and 
parietal  eminences— Par  rott's  Nodes.  These  are  caused  by 
periostitis  forming  a  layer  of  spongy  new  bone.  In  some 
places  the  bones  remain  partly  or  wholly  unossilied — Cranio- 
TABBS.  The  prominence  of  the  frontal  eminences,  combined 
with  the  depressed  nasal  bridge,  is  very  characteristic. 
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The  Nasal  Septum  is  destroyed  by  early  suppurative  rhinitis, 

and  canses  a  falling  in  of  the  bridge  oi  the  nose. 
The  Palate  is  narrow,  high,  and  arched,  because  of  the  loss 

of  the  nasal  septum. 
Epiphysitis  may  occur  within  the  first  year.  An  enlargement 
of  the  epiphysis  takes  place,  and  extends  some  distance  along 
the  shaft.  It  afiects  the  knees,  elbows,  or  wrists  symmetrically, 
and  may  lead  to  separation  of  the  epiphyses  or  to  acute 
arthritis.  Later  on  it  may  lead  to  increa.5ed  or  diminished 
growth. 
Chronic  Periostitis,  with  osteosclerosis,  overgrowth,  and 
anterior  bowing  of  the  tibia.  Hard  nodes  may  form  on  any 
of  the  long  bones. 

RICKETS. 
Etiology. 
AGE. — ^Occurs  in  first  and  second  years  (see  also  "  Late  Rickets"). 
CLIMATE,  etc. — Cold,  damp,  and  dark  encourage  it.     Large  cities 

have  most  of  the  ca.ses. 
DIGESTIVE    DISTURBANCES.— Slight   iliarrhcea   and    vomiting 

often  precede  or  accompany  rickets. 
ERRORS  OF  DIET  are  the  most  constant  factors. 

In  Breast-fed  Childrem  it  is  very  rare,  but  occurs  on  prolonged 

lactation,  or  lactation  during  pregnancy. 
In  Hand-fed  Children   it   is   common — either   when   fed  on 
exclusively  fajinaceoiis  food,  or  fed  with  cows'  milk  in  a  form 
in  which  the  casein  anil  iat  is  vomited. 
The   Deficiency   of    Photeid,  .\nimal  Fat,  and  of  Earthy 
Phosphates  in  the  food,  is  the  cause  of  rickets. 
INFLUENCE  OF  SYPHILIS.— The  most  severe  types  of  rickets 
are  found  in  congenital  syphilis.      Craniotabes,  Parrott's  nodes, 
and  visceral  enlargements  are  always  suspicious  of  this. 
Sir>npfoin« — General. 

A  NX  mi  A,  with  marked  deficiency  in  red  cells. 

Muscles  are  flabby  and  weak. 

Bones  are  all  soft  and  inclined  to  bend. 

Ligaments  soften  and  stretch. 

Tendency  to  Profuse  Sweating,  especially  over  the  forehead. 

Temperature  is  subnormal. 

Mucous    Catarrhs  :     Castro- intestinal   catarrh — Laryngitis — 

Bronchitis  and  bronchopneumonia. 
Protuberant  abdomen,  with  large  liver  and  spleen   (these  are 

probably  cases  complicated  by  congenital  syphilis). 
Nervous  Symptoms  ;  Convulsions — Laryngismus  stridulus 
(laryngeal spasm  often  precedes  a  general  convulsion)— Tetany. 
(Painful  involuntary  muscular  contraction.  Especially  affects 
the  hands  and  feet.  Thumb  is  drawn  into  the  palm,  and 
fingers  form  cone-shaped  hand). 
General  Nutrition.- — There  are  t^vo  types  ;  one  thin,  the 
other  fat  and  flabby. 
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Rickets,  contimied. 
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CRANIUM. 

Thin  Patches,  from  deficient  inner  table  =  craniotabes. 
Thick   Bosses   oi   red   vascular    bone   on   parietals,    frontals, 

Head  is  flattened  from  before  backward.'!. 

Forehead  is  broad,  square,  and  projecting. 

Four  Eminences  over  the  frontals  and  parietals  are  separated 

by  a  +  groove. 
FoNTANKLLES  (especially  the  anterior)  remain  open  up  to  the 

second  or  third  year. 
Teeth    erupt    late    (eleventh    or    twelfth    month.).     Come    in 
irregular  order.     Fragile,  deficient  in  euamel,  and  are  shed 
early.     Notched  with  small  segment  ol  a  large  circle. 
THORAX. — Transverse  groove  at  the  level  of  lower  end  of  sternum. 
Verticai  grooves  at  junction  of  ribs  and  cartilages.     Prominent 
sternum.     Beading  of  the  ribs  where  they  join  the  cartilages. 
SPINE. — Long  carve  backwards   (kyphosis).     Often   lateral  curve 
(scoliosis).      These    often    become    permanent    if    they   are   not 
corrected  before  the  ricketsis  cured. 
PELVIS. — Contracted  and  flattened  from  before  backwards.     Con- 
jugate diameter,  especially  at  brim,  is  ciiminished.    Sacro-vertebral 
angle   becomes  acuter  and  more  prominent.     Anterior  superior 
iliac  spines  lie  as  far  or  farther  out  than  the  crests  of  the  ilia. 
Triradiate  pelvis,  caused  by  pushing  in  of    acetabula.  is  some- 
times foand,  but  is  much  commoner  in  osteomalacia. 
ARM   BONES. — Enlargement    of   lower  radial   epiphysis.     Radiu.s 

and  ulna  bend  when  child  crawls. 
LEG    BONES. ^Enlargement    of    epiphyses,    especially    of    lower 
tibial  epiphysis.      Bending  outward  and  forward  of  lower  third 
of  tibia.     Bowing  of  the  iemur  outwards  and  forwards.     Talipes 
valgus.     Talipes  varus  rarely,  secondary  to  bowed  tibire. 
HlHtoIogy. 

EPIPHYSEAL  CARTILAGE.— W'ider  in  circumference.  More 
vascular  than  normal.  Thicker ;  about  quarter  or  half  an  inch 
as  compared  with  normal  one-tenth. 

Zone    of    proliferating    cartilage   cells  is  thickened,     C«lls  are 
irregularly  arranged.     Cells   are   increased  in   proportion  to 

Zone  of  calcified  cartilage   i^  thickened.     Calcification  is  very 

Line  of  ossification  is  n      I  1  ts  of  cartilage  are  left  in 

the  midst  of  oss  h  d  t  ss 

SHAFT. — Subperiosteal  1  >  f  b  n    is  more  vascular  and  spongy 

than  normal.     Hyperplas  d  d  f    t  ve  ossification  occur  on  the 

surface  of  flat  bones,     C  p         b         and  cancellous  bone  have 

vessels  much  larger  and  m  m           than  normal,  at  the  expense 

of  the  osseous  tissue.     H  L  are  wider  than  normal. 
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(SesuH  on  (be  Bone  as  a  TVhoIe.— The  bone  is  thicker,  but 
weaker.  Contains  only  40  per  cent  earthy  matter,  as  compared  with 
normal  60  per  cent.  Very  liable  to  greenstick  fractures.  Benda 
so  that  all  natural  curves  are  exaggerated. 

ON  RECOVERY.— The  spongy  bone  becomes  somewhat  densi 
than  normal.  The  concavities  of  the  curves  are  felled  by  buttreasi 
of  new  bone,  and  thus  the  curves  tend  to  be  restored  to  the  normal. 
Premature  ossification  of  the  epiphyseal  cartilages  leads  tostunting 
of  the  growth. 
iTarieties. 

FtETAL  RICKETS.— Fractures  of  the  bones,  bending  of  the  ribs 
hyperplasia  of  cartilages,  are  sometimes  found  when  the  child  i: 

SCURVY-RICKETS,— Often  has  a  sudden  onset,  with  pjTexia. 
Extreme  tenderness  of  the  limbs.  Periosteal  swellings  of  haemor- 
rhagic  nature.  Especially  over  the  femur  and  tibia.  The 
epiphyses  may  be  detached,  or  spontaneous  fractures  occur. 
Spongy  gums.  Ecchymoses  and  other  himorrhagea,  e.g.,  hacma- 
tnria,  epistaxis,  or  blood-stained  diarrhcea,  combined  with  other 
signs  of  rickets. 


LATE  RICKETS.— Occurs  about  the  age  of  puberty.  Is  similar  t 
the  above,  but  its  effects  are  confined  to  the  long  bones,  am 
the  constitutional  symptoms  are  much  less  marked.  Its  caus 
is  unknown. 


Treatment. 

THE  DIET  should  contain  fresh  proteid  and  fat  in  an  assimilable 
I  form.     Fresh  milk,  properly  diluted  and  peptonized,  i(  necessary, 

L  or  mixed  with  lime-water.      Raw   meat   juice,   cream  and  eggs. 

I         custard  puddings.     Also  lime-juice,  fruit,  and  vegetables  in  scurvy 

B     DRUGS. — These  ate  only  of  secondary  importance.     Cod-liver  oil  in 
B         thin  children,  and  phosphate  of  iron. 

■  SURGICAL. — In  the  acute  stage  of  rickets  de£ormities  should  be 

■  prevented  or  corrected  by  splints,  biindagc?,  and  manipulations, 
I         not  allowing  the  child  to  walk. 

I  Fordeforraitiesof  the  legs  left  after  rickets  hasceased,  osteotomy 

I  will  generally  be  re<iuired, 

I  ACHONDROPLASIA. 

■A  defective  growth  of  all  the  bones  which  develop  from 
It  differs  from  rickets  in  not  manifesting  its  results 
years  after  birth.     It  is  often  hereditary. 

httnttng  of  the  L«ng  Bonea.- The  growth  of  the  shaft  of  the  long 
bones  from  the  epiphyseal  cartilage  is  very  slight,  so  that  the 
limbs    grow   in    thickness    but   not   in   length.     The   ad>].lt.  \^  ^ 


fOelitUtlon.- 

cartilage. 
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AchondropIaBia.  continued. 

Cfaangea  in  the  Heaif>— The  vault  of  the  KkuU,  which  grows  from 

membrane,  is  normal,  whilst  the  base  of  the  craninm  and  face  are 

stunted.     Mental  condition  is  normal. 
Hand*. — The  stumpy,  thick  fingers  cannot  touch  one  another  at  their 

tips,  but  diverge  like  the  spokes  of  a  wheel. 

OSTEOMALACIA. 

Definition. —  An  absorption  of  tlie  hard  parts  of  the  bones,  resulting 
in  bending  and  fractures. 

Etiology. — In  over  90  per  cent  it  affects  women,  and  usually  begins 
during  pregnancy. 

PatfloIogT. —  The  compact  parts  of  the  bone  are  replaced  by  a.  fibro- 
cellular  tissue,  whilst  very  vascular  pulpy  marrow  fills  the 
medullary  cavity.  The  earthy  salts  are  reduced  to  a  sixth  of 
their  normal  proportion.  Possibly  the  absorption  of  the  bony 
salts  may  be  due  to  the  over-production  of  an  internal  secretion 

Symptoms. — Severe  deepi-seated  pain  in  the  spine,  pelvis,  and  leg 
bones.  Emaciation  and  exhaustion.  Later  the  limbs  become 
bent  or  broken,  and  the  pelvis  is  pres.sed  into  a  triradiate  shape 
which  makes  parturition  impossible. 

TrB  atment. — Oophorectomy. 

OSTEITIS  DEFORMANS. 
Delinltion.^A  very  rare   disea-sc,  consisting   in   late  overgrowth  of 

the  long  bones,  with  thickening  and  bending. 
Etiology. — Affects  middle-aged  or  old  men. 

Fatbology. — The  bones  become  softened,  thickened,  and  lengthened. 
Tlie  natural  curves  are  exaggerated  by  bending.  The  cause  is 
quite  unknown.  In  a  few  cases  multiple  sarcomata  have  grown 
in  the  affected  bones, 
Symptoma  and  Course. — Severe  dull  aching  pains  come  and  go.  and 
are  usually  regarded  as  rheumatic.  The  onset  is  very  insidious, 
and  the  patients  live  to  an  old  age. 
Deformftlea. 

The  Cranium  becomes  thickened  and  enlarged  by  an  eccentric 

hypertrophy,  the  face  remaining  unaffected. 
The  Spine  assumes  a  long  kyphotic  curve,  with  much  pain  and 

stiffness. 
The  Leg  Bokes  become  bowed  forwards  and  outward.s. 

ACROMEGALY. 
Definition.— A  bony  overgrowth  affecting  chiefly  the  jaw,  hands, 
and  feet,  and  leading  to  gigantism. 
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EUoIogy. — Men  and  women  are  equally  affected,  and  the  disease 
begins  in  young  adult  li£e. 

Pathology. — It  is  always  associated  with  overgrowth  of  the  anterior 
half  of  the  pituitary  bodv  which  mav  ultimately  lead  to  death  bv 
cerebral  compress  on  The  bon  chinges  are  merel  those  o£ 
overgro  rth 

Symptotns  — Pam  is  indefi  te  and  nterm  ttent  Headache  and 
lassitude  bome  abevance  of  the  e^tual  fnnct  ons  shown  L 
amenorrhcea  n  women  and  mpoteo  e  n  men  Appetite  and 
thhst  are  e  cess  ve 
gnB.- — The  hand  and  feet  enlarge  but  more  n  length  than  breadth 
the  fingers  becommg  spatula- shaped.  The  jaws,  especially  the 
lower,  become  large,  and  the  lips  thick.  Gigantism  is  not  always 
present,  but  nearly  all  giants  are  examples  of  acromegaly. 

NEW  GROWTHS  OF  BONES.  I 

Innocent.  <M 

Fibroma  (periosteal).     Lipoma  (pcrio'iteal).  I 

Chondroma. 
Osteoma  (exostosis). 

Aneurysm  by  anastomosis.     A  rare  condition,  found  usually 
in  the  crainal  bones,  producing  thinning  of  the  bone  over  a 
pulsating  tumour. 
Blood  Cvsts.     Found  in  the  cancellous  ends  of  the  long  bones, 

probably  the  remains  of  myeloid  sarcomata. 
Hydatid  Cvsia.  May  occur  in  the  long  bones  or  the  pelvic 
bones,  arising  in  the  medullary  cavity  without  the  formation 
of  any  parent  cyst,  the  daughter  cysts  lying  free.  A  chronic 
thickening  of  the  bone  occurs,  and  later  a  spontaneous  fracture. 
Primary  Malignant  Tumour  a — Sarcoma. 

ENDOSTEAL. — Usually  grow  from  the  cancellous  tissue  at  the 
ends  of  the  long  bones.  The  bone  is  thinned,  and  gives  the  sensa- 
tion of  egg-shell  crackliog.  At  first  a  general  enlargement  of  the 
bony  end  occurs,  with  less  pain  than  in  inflammatory  disease. 
Later  fracture  may  occur,  and  the  soft  tissues  are  involved  last 
of  all. 

I.  Rot-'HD-  AND  Spindle-Celled  Sarcoma  is  very  rapid  and 
malignant,  diffusing  itself  along  the  mednlla,  and  containing 
masses  of  cartilage  and  myxomatous  tissue.  It  quickly 
causes  death  by  metastatic  growths. 
3.  MvZLOlD  Sarcoma  is  the  commonest  form.  It  occurs  in 
the  lower  ends  of  the  femur  and  radius,  and  the  upper  end^ 
of  the  tibia  and  humerus  (i.e.,  the  ends  in  which  Uie  most 
active  growth  takes  place);  also  in  other  epiphyses,  the  lower 
jaw.  the  diploe  of  the  skull,  or  as  an  epulis.  It  is  practically 
innocent,  causing  no  metastases,  and  not  recurring  after 
local  removal.  It  is  extremely  vascular,  the  blood  spaces 
often  breaking  down  to  form  luemorrhagic  cysts.  It  often 
pulsates.     A  bony  skeleton  pervades  Uie  ^q-jiIV, 
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Primary  Malignant  Tumoure— Sarcoma,  continued. 

PERIOSTEAL  SARCOMA.  Is  one  of  the  most  maligriaiit  types  of 
tumour.  Round-  or  spindle-celled.  Its  growth  is  rapid  and 
painless  at  first.  It  begins  on  one  side  of  the  bone  and  spreads 
outside  and  along  it,  but  at  the  same  time  eats  into  it,  and 
may  thus  cause  a  fracture.  Some  ossiflcation  usually  takes  place 
in  the  form  of  radiating  spicules.  It  is  very  vascular  and  pulsating, 
and  large  veins  form  in  the  skin  over  it.  The  edge  of  the  growth 
is  sharply  defined  and  craggy,  distinguishing  it  from  the  ill- 
defined  swellings  of  osteitis  ani3  periostitis. 
TRE.ATMENT  OF  PRIMARY  SARCOMA  OF  BONES.  (i) 
Amputation  high  above  the  disease  in  all  except  the  myeloid 
growths.  (2)  Injection  of  Coley's  fluid.  Recurrence  or  metastases 
usually  take  place  rapidly. 

For   Myeloid   Tumours. ^Excision   of   the   affected   part,  or 
scraping  in  early  cases. 
Secondary  Malignant  Tumoars  of  Bone. 

CARCINOMA  occurs  with  the  more  chronic  forms  of  primary 
growth,  especially  with  scirrhus  of  the  breast  or  stomach,  also  in 
the  skull  bones  with  thyroid  cancer.  It  may  cause  spontaneous 
fracture,  but  with  care  these  fractures  re-unite. 
SARCOMA  is  much  rarer  as  a  secondary  manifestation,  because  the 
disease  is  so  rapidly  fatal.     Spontaneous  fractures  due  to  sarco- 


Chapter    XX. 

THE   DIAGNOSIS   OF  SWELLINGS 
CONNECTED  WITH  BONES. 

ClaBsHlcafion. — For   diagnostic   purposes    bone    swellings  may  be 
grouped  as  follows. 
1.  DIATHETIC  OR  CONSTITUTIONAL.— Rickets— Scurvyrickats 
— Syphilis — Osteitis  deformans — MoUities  osaium — Acromegaly, 
3.  TRAUMATIC— Fracture— Dislocation— Hematoma. 

3.  SIMPLE     OR     PYOGENIC     INFLASniATION.— Periostitis- 

Osteomyelitis— Abscess. 

4.  SPECIFIC  INFECTION.— S>-pliilis— Tubercle— Actinomycosis— 

Typhoid. 

5.  NEW  GROWTH. 

Simple. — Exostosis— Enchon  Jrom  a — Fibroma. 
Malignant. — Sarcoma — Periosteal  or  central — Carcinoma. 
Cysts. — Hydatid — Cysts  of  the  jaw — Dermoids. 
The  Existence  of  a  General  Disease.— Rickets,  scurvy,  scurvy 
rickets,  and  congenital  syphilL';,  are  all  accompanied  by  manifest 
and  unmistakable  symptoms  at  cachexia. 

The  MuLTTPLiciTY  AKD  DISTRIBUTION  OF  THE  LESIONS  indicate 
the  nature  of  osteitis  deformans,  moUities,  and  acromegaly. 
The  Evidence  of  Traama. 

Ordinary  Fractures  and  Dislocations  usually  give  no 
difficulty  if  the  cardinal  signs  are  present,  and  if  the  measure- 
ments, alteration  of  the  relative  position  of  bony  points,  and 
skiagram  are  examined. 
In  Spontaneous  Fractures  the  trauma  may  have  been  very 
trivial,  but  in  most  of  these  cases  the  evidence  of  disunion 
will  be  clear.  Evidences  of  tabes  or  other  central  nerve 
disease,  or  of  new  growth,  should  be  sought  for  ia  obscure 

Impacted  Fractures  may  cause  bony  swelling  with  functional 
disability,  but  none  of  the  ordinary  fracture  signs.  The 
locality  (head  of  the  humerus,  lower  end  of  radius,  upper  end 
of  the  femur),  careful  meaf^ureinent,  and  the  skiagram,  make 
tht  nattire  clear. 

Fissured  Fracture  with  a  callus  tumour  can  only  be  certiinl-j 
recognized  by  the  skiagram. 


168    THE     niAGXOMI-S     OF     BOXE    SWELLIXGS 

E  Evidence  of  Trauma,  eonlinued. 

HEMATOMA  connected  with  bone  is  rarely  seen,  except  over 

the  cranial  bones  in  the  newly-born. 
A  Long  Interval  between  slight  trattma  and  the  appearance 
of  the  swelling  is  suggestive  of  tuberculous  or  sarcomatous 
growths . 

The  Evidence  of  luflamiuatian. — This  is  clear  and  unmistakable 
in  all  acute  pyogenic  infections,  and  indicates  periostitis,  osteo- 
myelitis, or  deep  abscess. 

The  Existence  of  Severe  Constitutional  Signs  points  to 
infective  osteomyelitis  or  periostitis. 
CHRONIC  INFLAMMATORY  CONDITIONS  present  the  utmost 
difficulty  in  distinguishing  them  from  syphilitic,  tuberculous,  or 
malignant  growths. 
The  Extensive  Thickening  of  the  Shaft  of  the  boae. 
The  Absence  of  Anv  Sharp  Edge  between  the  normal  and 

diseased  parts. 
The  Existence  of  Sinuses  leading  down  to  bare  bone  are  the 
most  important  characteristic   features,   bat  even   these   do 
not  distinguish  chronic  pyogenic  from  syphilitic  and  tuber- 
culous cases  always. 
The    Evidence    of    Specific    Infection. — This  is  often  hard  to 
obtain  in  chronic  cases,  e.g.,  in  diiluse  periostitis  of  syphilis. 
In   Congenital   Syphilis   the   teeth,   palate,   nose,   and  eyes 

generally  give  definite  evidence  o£  characteristic  lesions. 

In  Acquired  Syphilis  the  hUtory  of  infection  or  rash,  and  the 

existence  of  scats  on  skin  or  mucous  surfaces  should  be  sought 

for. 

In    Tusbbculous    Lesions. — The    swelling    begins    : 

epiphysis,  and  also  the  tuberculin  and  ophthalmic 

are  available.     [Seepage  ;:.) 

Actinomycosis  rarely  affects  any  bones  but  the  jaws,  and  the 

granules  containing  the  fungus  afiord  the  only  proof  of  its 

Typhoid  Periostitw.— .-V  clear  history  of  enteric  fever. 
Simple  Neiw  GrowrthB  rarely  give  much  difficulty. 

Exostoses  are  sharply  defined,  often  pedunculated  growths  at 

the  epiphyseal  junction,  or  on  certain  flat  bones. 
Enchondromata  are  rare,  except  in  the  phalanges  of  young 

patients.     In  other  situations  they  are  rarely  diagnosed  from 


Fibroma  is  a   slow,   s\Tuptomless  tumour,  growing  from  one 

side  of  the  shaft  of  a  bone.     It  is  very  rare. 
CystB. 

Dermoids   are   recognized    by    their    locality    and     by    being 

embedded  in  a  depression  in  the  bone  (skull  or  sternum). 
Hydatid  Cysts  may  cause  spontaneous  fracture,  and  unless 

they  exist  elsewhere  are  not  suspected. 
Dental  Cysts  only  affect  the  jaws. 
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MalJsnjmt  Growths. 

The  Periosteal  Sarcomata  usually  begin  on  one  side  of  the 
bone  and  have  a.  welL-defined  edge.     Their  growth,  is  extremely 

The  Medullary  Sarcomata  occur  commonly  in  the  jaw,  upper 
end  of  tte  humerus,  lower  end  of  the  radius,  lower  end  of 
the  femur,  and  head  of  the  tibia.  Great  vascularity,  varying 
consistency  at  different  parts,  and  egR-shell  crackling,  are  their 
most  characteristic  features. 
The  Region  of  the  Bone  affected. 

The  DiAfHvsis  is  affected  chiefly  in  :  Simple  and  septic 
inflammation — Syphilitic  periostitis — Periosteal  sarcoma- 
Fibroma. 

The  Region  of  the  Epiphysis  is  affected  chiefly  in  :  Tubercle 
— Rickets  —  Exostoses  —  Centra!  sarcoma  —  Abscess  (osteo- 

The  Physical  Characters  of  the  Swellings. 

A  Well-defined  Edge    indicates   a   superficial    new   growth. 

Great  chronicity,  with  an  absence  of  symptoms  or  increase, 

point  to  this  liclng  innocent,  whilst  rapid  growth  points  to 

mahgnancy. 
A    Gradually    Shelvcng    Swelling     indicates     a     chronic 

inflammatory  or  a  central  new  growth. 
Existence  of  Soft  Areas  is  suggestive  of  malignancy. 
Egg-shell    Crackling    proves    the    existence    of    a    centra! 

expaiuiing  growth,  generally  a  myeloid  sarcoma,  or  a  cystic 

tumour  of  the  jaw. 
Marked   Vascularity.— The  superficial   veins   are   large,   the 

skin    is    hot,    and    a    welt -marked    bruit    exists    in    many 


Excessive  Tenderness  indicates  an  inflammatory  nature. 

Severe  Pain,  especially  at  the   onset   of   the   disease,  with  a 
tendency  to  nocturnal  exacerbation,  is  present  in  inflamma- 
tory swellings,  both  simple,  pyogenic,  and  syphilitic.     New 
growths  are  usually  painless  m  their  early  stages. 
Sfclagraphr. 

Fractures  and  Dislocations  are  evident.  Fissured  and 
impacted  fractures  are  best  demonstrated  by  this  method. 

Callus  throws  little  or  no  shadow  foe  several  weeks  after  its 
deposit,  i.e.,  until  it  has  become  cesifled. 

Periostitis.— In  this  there  is  marked  thickening  of  the  bone, 
which  may  show  lamination  parallel  to  the  surface.  In 
recent  cases  it  is  best  seen  at  the  edges  of  the  swelling. 

Sarcomata  show  spicules  radiating  at  right  angles  to  the  bone 
snrface  in  the  less  malignant  cases.  The  more  malignant 
conditions  show  mere  bone  absorption,  with  possibly  a, 
fracture. 

Central  Tuberculous  Foci,  Gummata,  Abscess. — E.*S;i&va.  ^ 
light  area  in  the  midst  of  the  shalt  Cfc  efn^^vja^s. 
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Chapter  XXI. 

INJURIES    OF    JOINTS. 

SPRAINS." 

Deflnition. — Subcutaneous  traumatic  injury  oi  soft  parts  connected 
with  a,  joint,  i.e.,  of  muscles,  tendons,  and  li 


Varietiea. 

Sprain   Without   Swelunc. — Otherwise   known   a.'i  a   strain. 

Parts  have  been  stretched  and  not  torn. 
Simple    Ukcomplicated   Spr.\in. — Muscles,    tendons,   or  liga- 

Sprain  Complicated  by  a  Fracture.  ^M 

Sprain  Complicated  bv  a  Nerve  Injury.  ^H 

Symptotna.  1 

PAIN. — Localized — due  to  direct  injury.     Referred — due  to  nerve 

SWELLING. — Immediate— due  to  hemorrhage  ;    may  occur  at  a 
distance  Jrom  injury,  e.g.,  in  ham  from  sprain  in  thigh. 
Remote — cue  to  inilamniatory  effusicm. 
NUMBNESS.— Temporary— (iue    to    nerve    shock.     Lasting    more 
than  twelve  hours — due  to  nerve  lesion. 
DtagnOBJs. 

1.  Fracture  must  be  determined  or  excluded  by  X  rays. 

2.  Gross  Nerve  Lesion.     Distant  pain,  numbness  or  paralysi"!. 
.;.  Dislocation.     Alteration  of  relations  of  bony  points. 

Treaiment. 

STRAINS,    OR   SPRAINS  WITHOUT   SWELLING. 

Rest,  with  firm  strappinj;. 

Massage  l>egun  witlun  twenty-four  hours. 

Voluntary  Movements  as  early  as  can  be  made  without  pain. 

Passive  Movements  deferred  til!  end  of  one  week. 
SIMPLE     SPRAINS     WITH    IMMEDIATE    SWELLING, 

Rest,  with  hot  fomentations  until  increase  of  swelling  ceases. 
Hot  lotio  plumbi  c.  opio. 

Elastic  Pressure  with  cr^pe  bandage  or  strapping. 

Voluntary  Movements  as  .soon  as  can  be  used  without  pain. 

Massage  within  twenty-lour  hours  of  the  time  tfmt  the  swelling 
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SIMPLE  SPRAINS  WITH  LATE  SWELLING. 

In  Soft  Parts  wait  till  heat  disappears,  and  then  treat  as  above, 
la    Joints    without   Heat   and   Tension:   Treat   as   above, 

with  addition  of  iodides  and  iodine  va.50gen  locally. 
In    Joints    with    He.\t    and    Tension  :     Aspirate— Calcium 
chloride   to  diminish   effusion — Rest  and   hot   fomentations. 
When  heat  and  tension  disappear,  treat  as  above. 
TREATMENT    OF    SPRAINS   WITH    A    FRACTURE.— If   only 
fissured,  and  not  complete  fracture,  treat  as  above. 

If  fracture   has    detached    piece    of   bone,   put   up  in  splints. 
Massage    and    passive    move  men  b!    as     early    as    possible. 
Voluntary  movements  only  when  bone  has  set. 
TREATMENT    OF    SPRAINS,    ASSOCIATED    WITH    GROSS 
NERVE  LESIONS. 

For  painful  nerve  lesions  :   rest,  and  not  massage. 
For  numbness  :    massage,  galvanism,  or  operation. 
Remote  Results  of  Sprains. 

PREVENTABLE.— Pafn    and    Stiffness    of    J. 
results  of  immobilization  and  want  of  mas.sage  an 
Muscular  Wasting  and  Relaxation  of  Joint. 

prevented  by  massage  and  electricity. 
Deformity  arises  from  a  fracture  which  has  been  overlooked. 
UNAVOIDABLE   IN   CERTAIN  CASES.      Osteo-arthritis— Local 
paraJysis  —  Tuberculous    disease —  Infective    arthritis — Myositis 
ossificans. 
MYOSITIS  OSSIFICANS.- Arises  in  torn  muscles.     Slow  develop- 
ment.    Not    painful.     Swelling    of    affected    muscles.     Stiffness 
and  difficulty  in  movement. 

Treatment. — Prolonged  rest  (six   months).     Mass  diminishes, 

but  does  not  disa[>pear. 
DiAGNosis.^From  sarcoma  or  periostitis. 

X  rays  show  mass  in  muscle  away  from  bone.      Absence  of 
pain  or  heat. 

CaitMeB.  DISLOCATIONS. 

.  TRAUMATISM. 

.  CONGENITAL  CONDITIONS, 

Causes  (theoretical). — Malposition  or  injury  in  utero.  Failure 
of  one  of  the  joint  surfaces  to  develop,  e.g.,  rim  of  the  aceta- 
bnlum,  iliac  portion  of  the  acetabulum,  head  of  the  femur. 
Fcetal  disease  of  the  joint  or  muscles. 
Joints  .Effected. — Hip^(common);  jaw,  shoulder,  wrist,  and 
patella  (rare). 
.   PATHOLOGICAL  CONDITIONS,  either— 

1.  Distention  of  capsule  by  exudation. 

2.  Destruction  of  either  articular  surface  by  disease. 

3.  Muscular  Traction  alter  tlie  destruction  of  ligaments. 
Any  of  these  may  occur  in :  Acute  septic  arthritis  (es^ciall'j  \V< 

tubercular    disease     (especially    2    and    ^V,    cis.X.eo-ai'CKsS.'Ci.'i-. 
Charcot's  disease. 
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TRAUMATIC   DISLOCATIONS.  ^H 

CanHes.  ^^n 

PREDISPOSING. — Shallow    articular    cavity.     Lax    muscles    anil 

ligaments.     Adult  age  and  male  sex. 
EXCITING.— Violence— generally     indirect.     Muscalar    action     in 

lower  jaw,  patella,  or  humerus — rare  except  after  previous  dis- 

11ocation.=. 
Varieties. 
Complete.— .^ticular  surfaces  are  completely  separated. 
Incomplete    (subluxation). — Articular    surfaces    only    partly 
separated. 
Compound. — External  wound  communicates  with  joint  cavity. 
Complicated.— Associated  with  injury   of  vessels,   nerves,   or 
viscera. 
Signs. 
LOCAI,  CONTUSION  OF  PARTS.— Pain— Swelling— Bruising. 
RESTRICTED  MOBILITY. 

DEFORMITY.— Articular  surfaces  felt  in  abnormal  position. 
Altered  relation  ol  bony  points.  Altered  axes  of  bones  related 
to  the  joint. 

Anatomy  of  Ojslocation. 

Ligaments  are  torn,  e.'^pecially  the  capsular  ligament. 
Muscles  torn  or  stretched. 

Tendons  stretched,  torn  or  hitched  round  dislocated  suriaces. 
Vessels  and  Nerves  contused  or  torn. 
Articular  Cartilage  fissured  or  torn. 
Bony  Points  often  fractured. 

Articular  Cavity  and  surrounding  parts  are  filled  with  blood. 
OF  OLD  UNREDUCED  DISLOCATION. 

Articular  Cavity  becomes  filled  with  fibrous  tissue. 

Head  of  Bone  loses  its  articular  cartilage,  becomes  buried  in 

dense  adhesions  or  surrounded  by  new  false  joint. 
Muscles  become  adaptively  shortened. 
Tendons    acquire    new    attachments.     Muscles,   tendons,  and 

ligaments  are  matted  in  fibrous  tissue. 
Bone  on  which  movable  bone  rests  atrophies  at  point  of  contact. 

Is  heaped  up  by  periostitis  round  the  point  of  contact. 
If  the  dislocation  is  kept  at  rest  for  several  weeks,  Fibrocs 

Union  takes  place. 
If  the  dislocated  limb  is  not  kept  at  rest,  a  False  Joist  is  formed. 

Treatment  of  Dislocations. 

REDUCTION  by  : 

Manipulation,  to  make  the  head  of  the  hone  retrace  its  way 

through  the  hole  in  the  capsule. 
Extension,  to  overcome  muscular  tension.     Preferably  under 

an  anesthetic.     Rarely  with  the  aid  of  pulleys. 
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RETENTION         pos  ti         f        t— R    t  f  r  one   to  three  v 
d    g  t    th  f  th   ]      t      M    ?ag    and  passive  n 

at  the  end  of  first  week,     .\ctive  movements  in  addition  at  the 
end  of  first,  second,  or  third  week. 
DIFFICULTIES    IN    REDUCTION  are  caused  by  ;    Torn  capsule 
embracing   neck   of   the   bone — Tonic   contraction   of   muscles —    ■ 
Interlocking    of    bony    points — Tendons    and    muscles    catching    ' 
round  the  neck  of  displaced  bone. 
Treatment  of  Old  Unreduced  Dislocations. 

REDUCTION   should   be  attempted   up  to   the   end   of  the   third    < 
month.     Later  than  four  or  six  weeks  it  is  unlikely  to  succeed.    I 
Dangers  ;    to  main  vessels  and  nerves.     Fracture  of  the  ends    i 
of  the  bone.     Tearing  of  the  soft  parts.  ' 

MASS.\GE  AND  SYSTEM.^TIC  MOVEMENTS  are  the  best  treat- 
ment :  When  some  mobility  e.vists — Where  tbere  is  slight  pain 
— In  elderly  patients. 
OPEN  OPERATION  is  indicated  :  When  no  movement  is  possible 
without  pain — Especially  in  joints  of  the  upper  limb — Especially 
in  young  and  working  men. 

Attempt  at  Reposition  by  division  of  tendons  and  adhesions — 

generally  impossible  because  articular  cavity  no  longer  exists. 

Excision  of  the  Joint. — especially  useful   in   the  shoulder  or 

elbow,  where  mobility  is  of  more  importance  than  stability. 

SPECIAL   DISLOCATIONS. 
LoMver  Javr. 

DIRECTIONS.— Forwards,   generally  bilateral, 

CAUSES. — Yawning — Gags  and  dental  operations. 

SIGNS. — Mouth   cannot  be  shut.     In  unilateral  cases  the  chin   is 

displaced  laterally.     A  depression  occurs  tu  front  of  the  ear. 
TREATMENT.— Pressure     downwards     and     backwards     on    the 

lower  molars  by  the  guarded  thumbs. 


STERNAL  END. 


Clavicle. 


Forward.     The  bone  lies  on  the  manubrium 
Backward.     Symptoms  occur  from  pressure  c 

[esophagus,  and  vessels. 
Upwards.     Very  rare. 
Treatme.-ji. — Draw   the   shoulders    hack    i 
bandage. 
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Special  Dislocations— Clavicle,  conlhined. 
ACROMIAL   END. 

Varieties. — Upwards  or  downwart 
Treatment. — Easy  to  reduce,  difficult  to  maintain.     Bandage 
over  the  shoulder  and  under  the  flexed  elbow.     Unreduced 
dislocation  id  often  of  little  importance.     If  it  gives  rise  to 
pain  and  stiffness,  treat  by  an  open  operation. 

Shoulder. 

PREDISPOSING  causes.— ShaUovraess  of  glenoid  cavity.     Laxity 

of  capsule.     Freedom  of  movements. 
EXCITING    CAUSES.— Falls     on    outstretched     hand    or    elbow. 

Violent  muscular   exertion   in   cases   that   have   been  dislocated 

MECHANISM. — Head  of   humerus  tears  through  capsule  in  front 

or  below.     Subsequently  displaced  forwards  or  backwards. 
VARIETIES  and  anatomy  of  each : — 

I.  SuBCOHACOiD. — Head  lies  below  coracoid  process  upon  the 
neck  of  the  scapula.  Tendon  of  subscapularis  is  torn  or 
stretched  over  the  neck  of  the  humerus.  Supraspinatus. 
infraspinatus,  and  teres  minor  are  either  tightly  stretched, 
producing  external  rotation,  or  torn  (sometimes  with  great 
tuberosity),  with  internal  rotation. 
z.  Subclavicular  (rare).  —  Exaggeration  of  the  subcoracoid 
variety.  Great  tuberosity  and  coracoid  processes  are 
fractured  or  their  muscles  are  torn.  Head  of  bone  lies 
below  clavicle. 

3.  Subglenoid  (rare).— Head  ot    bone  hes  on  axillary  border 

of  scapula  below  the  glenoid  cavity.     Muscles  attached  to 
tuberosities  are  torn.     Axillary  vessels  compressed. 

4.  Subspinous     Dislocation. — Head   rests    on    the    posterior 

aspect  of  the  neck  of  the  scapula.     Subscapularis  muscle 

5.  Suphacohacoid     (very 

coracoid)  fractured.     Head  of  the  boc 
part  of  capsule. 

6.  LuxATio   Erecta    (very 
,  glenoid    cavity. — Arm    ■ 

Rotator  muscles  are  intact. 
SIGNS    OF    DISLOCATION. 
Local  Contusion. 
Restricted  Mobility. 
Flattened  Outer  Border  of  Shoulder. — Straight  edge  can 

touch  acromion  and  ejcternal  condyle. 
Head  of  Bone  is  felt  in  an  abnormal  position. 
Elbow  Displaced  from  the  side,  and  cannot  touch  the  chest 

wall  when  the  hand  is  on  the  opposite  shoulder. 
Vertical  Measurement  round  the  axilla  is  increased. 
Anieriok  or  Posterior  Fold  of  the  axilla  is  lowered. 


M  K  AS  u  HEME  NTS. — From     acromion     to     external     condyle     13 
nnaltered,  but  there  may  be  slight  shortening,  especially  in 
the   subclavicular.     In   the   subglenoid   variety   there   is   an 
inch  lengthening. 
SPECIAL  SIGNS  of  the  different  varieties:  — 

SuBcoHAcoiD  ^Head    felt    below   outer    end    of    the    clavicle. 
Elbow    is    directed    outwards    and    backwards.     Shortening 
absent  or  very  slight. 
SUBCL.^VICULAB. — Head    felt    below    middle    of    the    clavicle. 

Shortening  may  he  present.     Elbow  is  far  from,  the  side. 
Subglenoid. — Head  is   felt  in  the  axilla.      Signs  of  pressure 
on   vessels   and   nerves.     Marked   lengthening   of   the   arm. 
Flexion  of  elbow  from  tension  on  biceps. 
Subspinous. — Head  of  the  bone  felt  behind,  below  the  acromion. 
Elbow  displaced  forwards.     Arm  rotated  inwards. 
TREATMENT  OF  SHOULDER  DISLOC.\TIONS. 
I.  Manipulation  under  anaesthetic. 

Kocher's  Method  :  Elbow  is  held  to  the  side.  Hand  is 
brought  forwards  and  outwards,  so  as  to  externally 
rotate  the  humerus  and  relax  the  external  rotators. 
Elbow  is  adducted  to  the  mid-line — this  makes  the 
margins  of  the  gap  in  the  capsule  tense.  Elbow  is 
raised,  so  as  to  slacken  upper  margin  of  the  rent  and 
keep  lower  tense.  Hand  is  placed  on  the  opposite 
shoulder,  i.e.,  arm  is  rotated  inwards,  to  make  the  head 
of  the  humerus  slip  into  capsule.  Elbow  lowered. 
3.  Extension.  ^Traction  on  the  hand  whilst  counter -extension 
is  made  in  the  axilla  by  the  heel  of  the  operator. 

Eltow  Joint. 

VA  RIETIES .  —Backwards — Forwards— Lateral. 

Backward  Dislocation  (the  common  variety). — The  coronoid 
process  is  often  broken.     The  distance  from  the  acromion  to 
the   condyles   is   unaltered.     The  distance   of   the  olecranon 
hrom  the  condyles  is  increased.     The  distance  of  the  condyles 
from  the  styloid  processes  is  less.     The  olecranon  is  unduly 
prominent.     The  arm  is  held  Sexed. 
Forward  Dislocat:os.     (Rare,  except  as  a  complication  of 
fractured  olecranon). — The  forearm  is  markedly  lengthened. 
The    condyles    are    unduly    prominent.     The    olecranon    is 
obscured. 
Lateral  Dislocations  are  very  rare  and  usually  incomptete. 
Treatment. — Flexion  of  the  forearm  over  the  operator's  knee 
placed  in  the  bend  of  the  elbow. 
THE  ULNA  .U.ONE  (very  rare).— In  backward  direction. 
THE  HEAD  OF  THE  RADIUS. 

VAHiETiEs.^^^omplete— Forward  (the  common  variety) — Back- 
ward or  outward   (very  rare) — Incomplete — Siibbi-»3.^issti. 
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Congenital  Dislocation  or  the  Hip,  contiiiiied. 

POSITION   OF  LEG.— Thigh   is   flexed  (by  traction  of  iliopsoas), 
adducted    (by    traction    of    adductors),    slightly    inverted    (by 
traction  of  the  anterior  part  of  the  capsule). 
Shortening  oi  one  to  three  inches. 

Trochanter  is  much  above   Nelaton's  line,  and  may  be  at  the 
level  of   iliac   crest ;    it    is    further   from  the  mid-line  than 
normal. 
A  gap  occurs  in  the  perineum  between  the  thighs. 
POSITION  OF  THE  PEL \'IS.— Flexed  on  the  thigh  by  traction 
on   iliopsoas ;     consequent   great  lordosis.     Often  tilted  laterally 
in  unilateral  cases. 
MOBILITY. — Free  mobiiiti-,   except  in  abduction.     Limb  can  be 
drawn  down  to  its  full  length  by  traction  in  the  flexed  position, 
especially  in  early  cases. 
PAIN. — Usually  absent.     Fatigue  and  aching  after  walking. 
Recurrent  synovitis  is  common. 
Passive  movements  are  painless. 
IN   UNILATERAL   CASES.— Waddling   and    rolling    are    not   so 
marked.     Lameness    is    much    more    conspicuous.     Scoliosis    of 
lumbar  region  occurs,  with  convexitj'  on  lame  side.     There  is  a 
difference   of   one    to    three    inches    in   the   length   of    the   two 
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the  femur  is  absent  or  malformed.     The  angle  between  the  neck 
and  shaft  is  more  open  than  normal  (coxa  valga).     A  ridge  of  new 
bone  may  jut  out  from  the  dorsum  iln  above  the  femur,  represent- 
ing the  false  acetabulum. 
PATHOLOGICAL  ANATOMY. 

Acetabulum. — Iliac  segment  is  deficient.     Cartilaginous  rim  is 

absent.    It  consists  of  a  triangular  shallow  depression  at  union 

of  pubis  and  ischium. 

False  Acetabulum. — ^In  old  cases  that  have  «-alked.  a  rim  of 

new  bone  may  he  present  on  the  dorsum  ilii,  forming  a  new 

acetabulum. 

Head  of  the  Femur  is  stunted  or  absent.     The  neck  is  short. 

Capsule  is  lengthened  and  thicliened,  as  it  has  to  bear  the 

body  weight. 
LiGAMBKTUM  Teree  is  long  and  band  shapecj,  or  absent. 
DIAGNOSIS  from— 

Coxa  Vara. — Coroes  on  in  childhood  or  puberty  after  child  has 
walked  well  E version.  Limb  cannot  be  lengthened  by 
traction.  Skiagram  shows  deformity  of  neck. 
TuBERCtjLOOs  H:p. — Late  onset  of  symptoms.  Pain  is  much 
more  marked.  Rigidity  of  the  joint.  Limb  cannot  be  pulled 
down.  Tuberculin  reaction. 
Traumatic  Dislocation. — History  of  difficult  labour.  Limb 
cannot  be  pulled  down.     Skiagram  shows  normal  bones. 
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TREATMENT. 

In  Early  Stages  Before  Displacement  has  Occurred  ; 
Prolonged  rest  in  bed~for  six  to  twelve  months.     Traction. 
Limb  is  abducted.     Pressure  ia  applied  to  ttie  trochanter. 
In  Earlv  Cases  (up  to  Six  Years)  where  Deformity  Exists  : 
LoRENz    Bloodless  Operation      Limb  is  pulled  down, 
flexed   abducted   and  everted      Adductors  are  ruptured 
by    kaeadiug      Fixed    b^     plaster    bandage     including 
pelvis  and  thigh      position  of  extreme  abduction  and 
slight    eversion      Retained    for    twelve    weeks      Fixed 
again  with  less  abduction  for  six  months 
In  Older  Cases  {up  to  Twelve  Tie^hi) 

Divide  adductors  hamstrings  fascia  lata  and  muscles 
attached  to  the  trochanter.  Open  joint  behind  (Hoffa), 
in  front  (Lorenz).  Make  new  acetabulum  by  gouge. 
Fix  limb  for  few  weeks  by  plaster. 

Tbe  PateUa. 

VARIETIES, ^ — Outwards,  inwards,  or  vertical  rotation. 

Genu  valgum   or   varum   are  predisposing  causes.      Muscular 

violence  or  direct  violence  may  cause  it. 
Accompanied    by   a  rupture   of    a   part   of    the   extension   of 
the  quadriceps  aponeurosis. 
TREAT   by  fiexing   the   thigh,   extending   the   knee,   and   pressing 
into  place. 

The  Knee. 
VARIETIES.— Backward,     forward,     or     lateral.        IFsually     are 

incomplete. 
DIAGNOSIS  is  obvious  from  the  deformity. 

The  Semlltmar  Flfaro-cartifase  of  the  Knee. 

CAUSES.— Violent  rotation  of  the  body,  standing  on  one  leg,  as, 
e.g.,  when  a  violent  kick  is  missed.     Any  sudden  twist  of  the 
slightly  bent  knee. 
ANATOMY. 

NoHMAL.^ — Both  cartilage?  are  attached  to  the  tibia  by  ( i )  Their 
two  extremities  ;  (j]  Short  vertical  ligaments — the  coronary 
ligaments  to  the  edges  of  the  tuberosities.  The  internal 
cartUa^  is  semicircular,  it  is  (irmly  attached  to  the  capsule 
of  the  joint  and  to  the  internal  lateral  ligament.  The  external 
cartilage  is  nearly  circular ;  the  greater  part  of  its  edge  is 
separated  from  the  capsule  by  the  tendon  of  the  popliteus 
muscle.  Hence  the  internal  cartilage  is  more  fcced,  the 
external  more  mobile. 
In  Rupture. — The  internal  cartilage  is  aSected  twenty  times 
more  often  than  the  external.     The  reasons  for  this  are  : 

1.  The  greater  fixity  of  the  internal  cartilage. 

2.  The  fact  that  normal  slight  rotation  at  the  knee  joint 

takes  place  round  the  external  condyle  as  a  pivot,  the 
internal  tuberosity  and  cartilage  moving,  whilst  t±s 
external  are  stationary. 
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The  Semilunar  Fibro- cartilage  of  the  Knee — Anatomy,  eoiiUnned. 

The  cartilage  or  its  ligaments  are  torn  in  one  of  the  following 

1 .  One  or  both  extremities  from  the  tibia. 

2.  The   eUge   from   the   capsule   and    internal   lateral 

ligament. 
J.  The  coronary  ligament  from  the  tibia. 

4.  The  cartilage  divided  into  two  pieces,  either  across 

or  parallel  to  its  long  axis. 

5.  The  internal  lateral  ligament  itself  is  often  partly 

6.  A  part  of   the   cartilage   may  be  torn  right  o3  to 

form  a  loose  body. 
The  torn  cartilage  becomes  displaced,  so  as  to  be  locked 
between  the  joint  surfaces  or  in  the  inter-coodyloid  notch. 
Synovial  effusion  with  synovitis  results. 
Late  Changes  in  the  Joint. — The  torn  cartilage  and  ligaments 
become  converted  into  fibrocartilaginous  tags  or  loose  bodies 
in  the  joint.     Chronic  synovitis  is  caused  by  repeated  attacks 
of  synovial  effusion  following  a  locked  joint.     The  ligaments 
become   relaxed    and    weakened.     The   synovial    membrane 
becomes  thickeneil  and  its  free  edges  converted  into  fibrous 
fringes. 
SIGNS  AND  SYMPTOMS.— Violent  pain  in  the  knee  joint,  chiefly 
on  the  inner  side  over  the  lateral  hgament. 
The  knee  is  locked  in  a  semi-Sexed  position. 
Synovial  effusion   with  its   usual  signs  appears  within   a  few 

Later,  and  in  the  absence  of  proper  treatment,  recurrent  attacks 
of  synovitis  often  occur  in  any  action  of  flexion  and  rotation 
of  the  knee. 

Tenderness  is  most  marked  on  pressure  over  the  tibial  attach- 
ment of  the  internal  lateral  ligament. 

Very  rarely  a  lump  or  gap  can  be  felt  in  the  position  of  the 
cartilage. 
TREATMENT. 

Reduction  by  flexion  and  extension  of  the  joint. 

Immobilization  on  a  back-splint  for  six  weeks,  followed  by 
firm  bandaging  for  three  months.  This  treatment  should  be 
adopted  in  all  recent  cases  occurring  for  the  first  time. 

Operation  (for  all  recurrent  cases). — If  thorough  immobiliia- 
tion  has  been  neglected  at  first,  it  is  useless  later.  Incision 
in  a  transverse  direction  over  the  edge  of  the  affected 
cartilage.  Open  the  joint.  Remove  completely  all  injured 
or  displaced  parts  of  the  cartilage.  Cut  away  any  tags  of 
hypertrophied  synovial  membrane.     Close  without  drainage. 

Retentive  Apparatus  (when  operation  is  refused  or 
undesirable  in  chronic  cases). — The  mechanism  embraces  the 
joint,   and   whilst  allowing  flexion  does  not  permit  of  any 
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DIAGNOSIS. 

Loose  Body  in  the  Joint. — In  fhia  the  symptoma  and  signs 
are  similar,  but  the  pain  is  not  so  lasting,  locking  does  not 
occur,  and  effusion  is  not  so  marked. 
The  Nipping  of  Synoviai.  Fringes  in  th.e  joint. — In  this  tlie 
thickened  synovial  membrane  can  often  be  felt.  There  is 
some  history  relating  to  the  onset  and  cause  of  chronic 
synovitis. 

The  diagnosis  between   these  three  conditions   can   often 
only  be  made  after  the  joint  is  openeil. 

The  Ankle  Joint. 

FOOT  MAY  BE  DISLOCATED;  (i)  At  the  ankle  joint,  with  or 
without  iractiire  :     (:;)  At  tlie  astragalo-calcanean  joint. 

ASTRAGALUS  MAY  BE  DISLOCATED  from  between  the  tibia 
and  the  os  calcis. 

DISLOCATIONS  OF  THE  ANKLE  JOINT  may  be  : 

Outwards  [the  commonest)  or  inwards — always  combined  with 

Pott' 5  fracture. 
Upwards  (the  rarest) — generally  with  Pott's  fracture. 
Backwards  or  forwards — generally  without  fracture. 

BACKWARD  DISLOCATION.— Both  lateral  ligaments  or  both 
malleoli  ruptured.  Heel  projects  backwards.  Distance  from 
malleoli  to  heel  is  increased.  Distance  from  malleoli  to  toe  is 
diminished . 

FORWARD  DISLOCATION.— Structures  ruptured  as  above. 
Heel  is  much  shortened.  Distance  from  malleoli  to  heel  is 
diminished.     Distance  from  malleoli  to  toes  is  increased. 

UPWARD  DISLOCATION.— Lateral  and  interosseous  ligaments 
are  torn.     Malleoli  are  widely  separated.     Shortening  of  the  leg. 

TREATMENT.— Reduction  and  fixation  as  in  Potfs  fracture. 
Massage  and  passive  movements  from  third  day. 

The  Astragalus. 

VARIETIES. 

Forward. — Generally      forwards      and      outwards.      May    be 

forwards  and  inwards. 
Backward. 

Rotation  on  a.  sagittal  axis,  comhined  with  forward  or  back- 
ward displacement. 
Generally  incomplete — rarely  complete. 
SIGNS. — Prominence  of  the  astragalus  is  felt  on  dorsum  of  the  foot 
in  forward  dislocations— .\bove  the  heel  in  backward  dislocations. 
Distance  of  malleoli   from   back  of  heel  and   from  toes  is  not 

altered . 
Distance  of  malleoli  from  sole  may  be  lessened. 
TREATMENT.— Manipulation  under  anaisthetic  with  knee  flexed. 
In    complete    cases     or     irreducible     incomplete    cases,    open 
operation — Replace  or  remove  the  astra^Vxw.. 
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II  III  — ^ 

Astragalo-Calcanean  Joint. 

Sttbastragaloid  Dislocations. 

VARIETIES. 

Backwards    (generally). — Backwards   and   inwards,  or  back- 
wards and  outwards. 
Forwards  (very  rare). 

SIGNS  of  the  ordinary  backward  dislocations. 

Head  of  astragalus  is  prominent  on  the  dorsum.     Skin  may  be 

burst  by  the  tension. 
Distance  from  malleoli  to  heel  is  increased.     Distance  from 

malleoli  to  toes  is  decreased. 
Foot  is  plantar-flexed,  and  inverted  like  equino  varus,  or  everted 

like  equino  valgus. 

TREATMENT. — Reduction  under  anaesthetic. 

Open  operation  is  often  necessary  because  reduction  is  impossible. 
Free  the  tibialis  anticus  and  posticus  tendons  from  neck  of 
the   astragalus.     If    this    fails    to    reduce,   excise   the 
astragalus. 


Chapter     XXI  I. 
DISEASES    OF    JOINTS. 

INFLAMMATION     OF     JOINTS. 
Acute  Synovitis. 

CaMBes.— Injury,  e.g.,  Sprain  or  dislocation — Rheoraatisin  and  gout 

— Syphilis  and  gonorrhcea — Pi'»mia. 
Anatomy,— Synovial  membrane    is    liyperiemic.     Plasma  and  cells 
exude      (i)  into   membrane,  (2)  into   the    joint.      Membrane    is 
thickened  and  red.     Endothelium  may  be  shed. 
Fluid  in  joint  is  increased^May  be  bloodstained. 
Lymph  is  deposited  on  the  articular  surfaces. 
It  the  endothelial  surface  has  been  destroyed,  as  it  generally  is 
in  septic  cases,  a   plastic    fibro-cellular   exudation    takes  its 
place.     This  subsequently  becomes  organined  into  adhesions. 
If  the  inflammation  is  severe  the  ligaments  become  softened 

and  relaxed. 
If  the  cause  is  simple  and  not  septic,  the  exudation  becomes 
absorbed,  with  little  or  no  adhesions,  except  where  cartilages 
or  ligaments  have  been  torn. 
Slgua. 

Inflammation.     Heat,  redness,  swelling,  and  tenderness. 
Joint  is  fixed  by  muscular  spasm.     Position  of  ease  assumed  ; 
generally  slight  flexion.     Active  and  passive  movements  are 
equally  painful. 
SVNOViAL  Effusion   causes   a   fluctuating  swelling,  of  charac- 
teristic shape.     Muscles  round  joint  atrophy  (in  severe  and 
septic  cases).     Pain   is    not   lelt   when   IJie   part  is  at  rest. 
Absence  of  tenderness  on  pressing  the  bony  points. 
Dlagnoala. 

IN  ARTHRITIS  there  is  pain  and  swelling  of  bony  ends.  Pain  is 
worse  in  active  than  passive  movements.  Grating  shows 
destruction  of  cartilage. 
IN  TUBERCULOUS  DISEASE.— Original  injury  absent  or  trivial- 
Slow  onset — Muscular  wasting  marked— Inflammation  slight  or 
absent — Synovial  swelling  is  pulpy,  rather  than  fluid — May  be 
signs  of  bone  afiection  as  in  arthritis — Reaction  to  tuberculin. 
IN     SPRAINS. — Violent     trauma— Immediate     swelhng— Marked 

IN  HEMOPHILIA.— History  of  bleeding  and  bruising— Rapid 
swelling  after  trivial  injury^Comparatively  painless — May  bft 
signs  of  creaking  and  grating. 
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DlsgnoBia  of  the  Nature  of  Acute  SrtiovltiB.-^See  "  Acute 

Arthritis.") 
Treatment. 

!.  Immobilization   of   joint,   when   effusion   is   increasing   and 

inflammation  is  present. 
I.  Firm  bandaging. 

3.  Aspiration  or  leeclies  if  great  tension  exists. 

4.  Ice  or  evaporating  lotions  in  early  stages.     Hot  fomentations 

to  relieve  pain  aiter  twenty-four  fioura. 

5.  Massage   and    passive   movements   to   be   used  directly  tlie 

swelling  ceases  to  increase,  and  when  the  inflammation  has 
gone. 

6.  Active  movements  as  soon  as  they  can  be  done  without  pain. 

7.  If  adhesions   exist    so   as    to    prevent  movement,  treat  by 

weight   extension   until    inflammation    disappears.     Move 
under  ana^thetic  if  no  inflammation  exists. 

Chronic  Synovitis. 
Causes. — -Previous  acute  attack.     Causes  of  acute  synovitis  acting  in 
a  slight  degree.     Chronic  irritation  in  joint  [ruptured  or  displaced 
cartilage,   loose   cartilage,   torn   synovial   fringes,    foreign   body). 
Want  of  tone  in  muscles  and  vessels,  e.g.,  after  rising  from  long 
confinement  to  bed. 
Anatomy. — Great  distention  of   capsule.     Stretching  of   ligameoti. 
Distention  of  bursK  communicating  with   the   joint.     Thickened 
synovial  membrane,  the  free   edges  of  which  are  often  produced 
into  hypertrophied  villous  fringes.     The  cartilage  is  often  rough 
and  fibrillated. 
Signs. —Characteristic   swelling.      Weakness   in    the   joint.      Easily 

fatigued.     Little  or  no  pain. 
Diagnosis  of  chronic  synovitis   to  be  made  from  other  conditions 
producing  Hydrops  Articuli,  viz.  ; 
OSTEO-ARTHRITIS.— Marked    grating— Several    joints   generaUy 

affected — Lipping  of  the  cartilage  rim. 
CHARCOT'S   DISEASE.— -A.S   in   the   last,  with  signs  of  tabes  or 

syringomyelia. 
TUBERCULOUS  SYNOVITIS.— \'ery  rare  as  a  hytlropa- Absence  of 

adequate  cause — Marked  muscular  wasting — Tuberculous  1 
SYPHILIS  (secondary),  and  GONORRHCEA— The  diagnosis  r 
on  a  discovery  of  ttie  original  disease. 
Treatment  of  Chronic  Synovitis. 

1.  Fix  the  joint,  and  apply  firm  pressure,  with  coun 

by  blisters, 
s.  Try  sy.stematic  massage,  with  hot-air  baths. 

3.  Aspiration,  with  pressure  and  rest. 

4.  Open  the  joint.     Remove  foreign  body  or  synovial  fringes. 

Wash  out  with  sterilized  water. 
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Baker's  Cvats. 
Definition. — Cysts  originating  from  synovial  pouches  connected  with 


AnatoniY, — Synovial  sac  buried  in  muscles  and  fascia.    Connected  to 

joint  by  a,  stalk  which  ha5  an  open  communication  with  the  joint, 

but  this  may  become  closed  later. 
Sigiia. — Fluctuating  swelling  in  the  neighbourhood  of  a  joint.     The 

swelling  can  in  some  cases  be  reduced  into  the  joint.     The  joint 

itself  usually  shows  signs  of  chronic  synovitis. 
Treatment— Excision  if  they  cause  pain. 

INFLAMMATORY  DISEASES  OF  JOINTS. 

Acute  Arthritis. 

All    the    joint    structures    are    inrtamed.     i.e..     synovial     membrane, 

ligament*,  cartilages,  and  bones. 
Causes. 

SEPTIC   INFECTION:   (l)  By  wounds  ;  (2)  By  blood-streara  (infec- 
tive arthritis) — Streptococcus  pyogenes. 
EXTENSION  from  infective  osteomyelitis  :    especially  in  sj-philitic 

infants.  Generally  staphylococcal. 
SPECIFIC  FEVERS- — Measles  and  scarlet  fever  (streptococcal 
infection)  —  Enteric  (S.  typhosus) — Pneumonia  (Piieumucoccus) — 
Gonorrhtea  {Gonacoccus  or  mixed  infection) — Rheumatism  (doubt- 
ful organism)— Pya?niia. 
Sr^Mptoms.— Synovial  distention.  Fixation  of  joint  by  muscular 
spasm.     Slight  flexion  of  joint. 

pAlfJ. — .\cnte  tenderness.     All  movement  is  impossible.     Active 

movement    is    worse    than    passive.     Starting    pains    when 

patient  falls  asleep. 

Signs  of  Acutk  Inflammation. — Heat,  redness,  and  cederaa. 

Abscess  formation  in  the  neighbourhood  of  joint.     Abscesses 

burst  and  leave  sinuses,  leading  to  dead  bone. 
Severe  Toxic  Feveb. 
Dislocation  occurs  later  when  the  ligaments  have  given  way. 

Tertnin  atlons. 

RECOVERY  with  a.  movable  joint:  only  possible  in  cases  treated 

very  early. 
DISLOCATION  following  disorganization. 
ANKYLOSIS  :    fibrons  or  bony. 
DEATH  from  septicEcmia  or  pyaimia  in  acute  stage,  or  secondary 

haemorrhage;   hectic  or  lardaceous  disease  later. 


Acute  ArthritiB,  continued. 
Anatomy. 

SYNOVIAL  MEMBRANE  is  acutely  inflamed. 

The  exudation  from  the  blood-vessels,  instead  of  forming 
plastic    lymph,    is    killed    by    bacterial    toxins    and    forms 

The  endothelium  and  then  the  deeper  layers  are  destroyed  by 

this  suppurative  inflammation. 
The  surface  of  the  synovial  membrane  is  eventually  replaced 
by  granulation  tissue. 
LIGAMENTS  become  soiteoed  by  inflammatory  infiltration.     Those 
which  are  surrounded  by  synovial  membrane  (e.g.,  hgamentum  teres 
in  hip,  or  crucial  ligaments  in  knee)  soon  disappear,  digested  by 
the  p-oteoiytic  action  of  leucocytes  and  bacteria.     Others  stretch 
or  are  ulcerated  through. 
CARTILAGE. — Colour    changes    to    dull    opaque    yellow.     It    is 
dissolved  away  at  points  of  pressure.     It  is  raised  in  flakes  from 
the  bone  by  inflammatory  processes  creeping  from  the  edges  or 
through  perforations  in   its  surface.     Ultimately  the  cartilage  is 
almost   entirely  replaced  by  granulation  tissue  which  springs  from 
the  bone  beneath,  and  from  the  surrounding  zone  of  granulations 
which  have  replaced  the  synovial  membrane. 
BONE.^The  articular  surfaces  become  bare  of  cartilage.     Acute 
osteitis  occurs.     The  bony  tissue  is  absorbed  by  osteoclasts.     The 
vessels  and  cellular  elements  increase,  thus  producing  osteoporosis 
and  caries.     Areas  of  necrosis  occur. 
THE   PERIOSTEUM  is  acutely  inflamed,   but  extensive  necrosis 
does  not  occur,  because  the  bony  ends  have  an  independent  blood- 
supply. 

In  chionic  cases  which   survive    the  acute   stage,  stalactiform 
masses  of  new  bone  are  produced  by  the  inflamed  edge  of  the 
periosteum. 
THE  JOINT  CAVITY  is  first  filled  with  turbid  serum  ;    then  with 
pus,  and  flakes  of  necrosed  cartilage.     Is  later  lined  by  granulating 
surfaces  which  replace  the  synovial  membrane  and  cartilage.     The 
granulations  coalesce  and  become  organized  into  dense  flbrous 
adhesions. 
Treatment. 

1.  IN  EARLY,  MILD.  AND  DOUBTFUL  CASES. 
Rest,  and 

Bier's  Congestive  T  he  at  m  en  t.^  A  rubber  bandage  is  wound 
round  the  limb  at  some  distance  above  the  joint,  sufficiently 
tight  to  obstruct  venous  and  lymphatic  return,  without 
producing  coldness  or  loss  of  pulse.  Kept  on  lor  twenty 
hours  out  of  twenty-four.  Limb  is  elevated  during  the 
interval.  It  makes  the  whole  limb  fiery  red  and  very  swollen 
and  cedematous.  It  relieves  the  pain  at  once.  Produces 
resolution  without  suppuration  in  many  cases. 
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2.  IN  CASES  WHERE  SUPPURATION  HAS  PROBABLY 
OCCURRED.— Immobilization  by  sjJlinta — Weight  extension 
prevents  starting-pains- — Open  the  joint  freely — Irrigate  with 
sterile  salt  solution — Drain. 

Bier's    congestive    method     should     be    applied    after    the 

operation,  and  greatly  hastens  recovery. 
Change  the  dressings  frequently,  with  irrigation. 
3-  AMPUTATION  may  be  required  :    In  toxaemia  threatening  life 
—In  secondary  hieinorrhage — In  chronic  suppurating  sinuses. 
4.  EXCISION    may    be    required :     For     ankylosis    in    3.    faulty 
position. 

Special  Forma  of  Acute  Arthritis. 

Rheumatic.— Generally  a  synovitis  only.  Complete  recovery  without 
ankylosis  is  the  rule.     One  joint  after  another  is  attacked. 

Occasionally  arthritis  of  one  or  more  joints  occurs.     .Ankylosis 

without  suppuration  results. 
Chronic    synovitis    is    sometimes    left.     Synovial    membrane 

becomes     pulpy.       Adhesions     produce     fibrous     ankylosis. 

Recovery  may  occur  after  a  long  time. 
Salicylates  are  most  useful  in  acute  cases. 
Acute    arthritis    re.'iisting    salicylates    should    be    opened    and 

washed  out. 

Gout. — Generally  attacks  big-toe  joint  first,  .\ttack  begins  suddenly 
in  the  night.  Part  Ls  red,  cederaatous,  and  very  tender.  Never 
affects  women.  Small  rather  than  the  large  joints  are  affected. 
Leads  to  changes  of  osteo-arthritis. 

Caused  by  a  deposit  of  biurate  of  soda  in  the  cartilage,  ligaments 

and  fibrous  tissue  of  the  joint. 
Associated  with  uratic  tophi  round  the  joints  and  in  the  ears. 
Treated  by  hot  fomentations  in  the  acute  stage,  and  lithia, 
colchicum,  and  alkalies  in  the  chronic. 

Pyjetnlc  Arthritis. — The  joints  become  rapidly  distended  with  pus. 
Marked  absence  of  pain. 

Treat  by  opening,  washing,  and  draining. 
Enteric  Fever. 

1.  Simple  synovitis,  probably  toxic  rather  than  microbic. 

2.  True  typhoid  arthritis,  producing  destruction  of  ligaments 

and  dislocation  without  suppuration.    Tends  to  spontaneous 
recovery. 
Treat   by   maintaining   good   position.     Opening  if  the 
effusion  becomes  great. 

3.  Mixed  or  pure  pyogenic  infections.     Symptoms  and  treat- 

ment as  for  acute  arthritis  in  general. 

Pnetiinococcal  Arthrilia. — Occurs  as  a  complication  of  pneumonia, 
and  leM  frequently  of  pneumococcal  meningitis  or  peritotutJA. 
Usually  in  adults. 
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Pneumococcal  Arthritis,  ronti'iiied. 

Joint  Incidence. — Upper  limb  rather  more  frequently  affected 
than  the  lower.  The  knee  much  more  often  than  any  other 
joint.  In  two-thirds  of  the  cases  only  one  joint  is  affected  ; 
in  abont  one-third,  two  or  more  suffer  at  once. 
Anatomy.— About  90  per  cent  suppurate,  and  the  remainder 
present  a  sterile  synovitis.     Three  conditions  may  thus  be 

1.  A  serous  sjiiovitis — the  rarest. 

2.  A  purulent  arthritis,  with   thick   flakes   of  lymph   and 

clear  fluid. 

3.  A  purulent  arthritis,  with  thick  or  thin  pus. 

The  pneumococci  are  found  on  the  surface  of  the  exudate. 
The  cartilages  are  eroded  and  the  ligaments  destroyed  in  the 
acute  cases,  and  if  the  patient  lives,  an  extra-articular  abscess 
forms.     There  is  little  tendency  to  bone-destruction. 

Prognosis. — About  70  per  cent  of  cases  die  from  the  toxaemia. 

Treatment. — Incision  and  drainage.  The  functional  results 
are  good  if  the  patient  lives. 

TufaercufouB   Djaease  of  Jolnta. 
Etiology. 

PREDISPOSING     CAUSES.— Hereditary     disposition     (of     slight 
importance).     Injury  to  the  joint  by  trauma  or  other  forms  of 
synovitis.     Any  condition  of  general  debility. 
EXCITING  CAUSE.— The  entrance  of  the  tubercle  bacillus.     Some- 
times this  evidently  come?  from  some  other  primary  focus,  but 
more  often  not, 
AGE.— Patients  of  any  age  may  be  affected.     Children  and  growing 
adults  are  the  most  susceptible,  because  the  3*oung  cells  of  the 
growing  parts  of  the  bone  form  suitable  tissue  for  the  development 
of  the   disease.     Old   people   are   rather   more   susceptible   than 
middle-aged,  iiecause  of  tlieir  lowered  vitality, 
POOR   PEOPLE   are   specially  liable,  because   of  their  bad   food, 
defective  hygiene,  and  the  neglect  of  trivial  injuries. 
Patholog^y. — The  disease  primarily  affects  either  the  synovial  mem- 
brane or  the  ends  of  the  bone.     The  cartilages  and  ligaments  are 
only  affected  secondarily. 
SYNOVIAL  CHANGES. 

Infiltration  and  Degeneration. — Pulpy  swelling  caused  by 
(Edematou.s  thickening  of  the  membrane,  which  is  studded 
by  early  tubercles.  Caseation  of  some  of  the  tuberculous 
foci,  which  break  into  the  joint  or  surrounding  structures. 
Suppuration  (in  the  tuberculous  sense).  This  only  occurs 
in  some  caaes  ;  in  those  treated  early  the  disease  never  goes 
beyond  the  pulpy  thickening  or  caseation.  When  it  does 
occur,  a  condition  like  that  of  a  chronic  abscess  is  set  up,  the 
synovial  membrane  being  replaced  by  a  fibrous  layer  Jined 
by  granulations  exuding  tuberculous  pus. 
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Regeneration  and  Repair. — The  caseous  foci  become  cretefied 
or  eocapsuled  by  fibrous  tissue.     The  granulatio 
verted    into    fibrous    tisaue.     Opposed    granulating   surfaces    , 
grow  together  to  form  fibrous  adhesions. 
Extension  always  takes  place  to  some  of  the  other  tissues. 
Ligaments   are   attacked,    softened,  and   destroyed   very 
early,    because    the    synovial    membrane   is    so    closely 
related  to  them. 
Cartilages  are  invaded  by  the  thick  edge  of  membrane 
creepinR   over   ,them   and   the   disease   spreading   under    I 
their  edges. 
Bones  are  attacked  first  under  the  edges  of  the  articular   '. 
cartilages,   and  when   the   latter   have   been  destroyed, 
cJirectly  from  the  joint  disease. 
BfRs.«  which  are  connected  with  the  synovial  cavity  are 
infected,  and  in  chronic  cases  may  form  "  Baker's  cysts." 
The  Cavity  of  the  Joint  is  first  distended  with  synovia! 
fluid,  but  a  true   hydrops   articuli  of  tuberculous  origin 

The  Pulpv  Membrane  may  be  greatly  hypertrophied  and 
form  fringes  which  fill  up  the  folds  of  the  joint,  and  may 
cause  loose  bodies  from  a  separation  and  fibrous  thicken- 
ing of  the  free  extremities. 
BONE    CHANGES. 

Point  of  Oricin  ;  (  i  )  Beneath  the  articular  cartilage.    (2)  In  the 
epiphysis  next  to  the  growing  cartilage.    (3)  In  the  diaphysis 
next  to  the   growing  cartilage   |this   is  rare,  except  in  the 
neck  of  the  femur}. 
Nature. — Tuberculous     invasion     of     the     cancellous     tissue. 
Bareiying  osteitis  or  caries  of  the  bone.     Necrosis  of  small 
islands  of  bone  between  or  in  carious  foci.     Osteosclerosis  or 
reparative  osteitis  round   the  outer  margin  of  disease  tend 
to  limit  its  spread.     The  usual  tuberculous  events  of  caseation 
or  suppuration  accompany  its  development. 
Spread. ^Under  the  edges  of  the  articular  cartilage  into  the 
joint.      Through    the    articular    cartilage     into    the   joint. 
Through  the  epiphyseal  cartilage  into  the  shaft.     Through  the 
compact  bone  of  the  neck  into  the  tissues  outside  the  joint. 
Marginal   Outgrowth   of   spicules  of    new  bone  takes  place 
to  a.  slight  degree  {see  "Periosteal  Changes"). 
CHANGES  IN  THE  CARTILAGES.— These  are  always  secondary 
to  synovial  or  osseous  disease. 

Pbimahy  Bone  Disease  beginning  under  the  articular  cartilage 

causes  their  earliest  and  most  complete  destruction. 
Attacked  from  their  Deep  Surface,  by  the  tuberculous 
granulations  in  the  bone,  the  latter  fungate  through  them, 
or  more  rarely  separate  off  fiakes  as  loose  bodies  in  the  joints. 
Attacked  from  their  Superficial  Surface,  as  in  synovial 
disease,   they  become  eroded  by  the  overlying  tuberculous 

granulations   from   their   edges   towards   their   aa — " 

finally  quite  replaced  by  this  gTa.n\i\a.tm^  ^luVaKft. 
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Tuberculous  Disease  of  Joints— Pathology,  coilfinued, 

CHANGES  IN  THE  LIGAMENTS.— The  Ugaments  ako  are  only 
secondarily  affected,  and  especially  in  synovial  disease.  They 
are  attacked  and  replaced  by  tuberculous  tissue.  They  then 
quickly  become  soft  and  disappear. 

Ligaments  surrounded,  by  synovial  membrane  will  suffer  early 
and  completely,  because  they  are  attacked  on  all  sides,  e.g.. 
the  ligamentura  teres  of  the  hip,  or  the  crucial  ligaments  of 
the  knee. 
This  destruction  of  the  ligaments  allows  patholo^cal  dislocation 
to  take  place  by  the  action  of  gravity  or  of  muscular  tension. 
CHANGES  IN  THE  PERIOSTEUM.— This  is  not  as  a  rule  much 
affected,   becanse    it    ends    at    the    junction    of    epiphysis   and 
diaphysis  outside  the  area  of  disease.     It  may  become  inflamed 
and  form  new  spicules  of  bone  like  stalactites  round  the  diseased 
area.     This  is  more  likely  to  happen  if  secondary  pyogenic  infec- 
tion has  taken  place. 

Changes  in  the  Joint  as  a  Whole.— These  will  depend  upon 
(i)  The  structures  attacked  first ;  (2)  The  severity  of  the  process  ; 
(3)  The  efliciency  oi  treatment  ;  (4)  The  anatomical  structure 
of  the  joint  ;  (sJ  The  occurrence  of  pyogenic  infection. 
There  are  four  chief  conditions  found  in  the  active  stage  of  tuber- 
culous joint  disease  : 
I.  DISTENTION  OF  THE  CAPSULE  by  pulpy  synovial  membrane 

and  Quid,  the  ligaments  and  cartilages  being  intact. 
I.  DISLOCATION  from  destruction  of  ligaments,  or  more  rarely 
oi  the  articular   surfaces    oi    the   bones,  aided   by  neglect  of 
treatment. 

3.  DESTRUCTION  OF  THE  BONE  ENDS.— The  cartilages  have 

disappeared,  the  diseased  bones  may  be  carious  or  necrotic, 
forming  sequestra  in  the  joint,  or  they  may  give  rise  to  Tuber- 
culous Abscesses  which  track  outside  the  joint  limits. 

4.  PYOGENIC  INFECTION  through  opened  or  burst  ahscesEses. 
Ultimate  Eflect  upon  the  Joint  may  be  one  of  the  following  : 

1.  RECOVERY. — This  is  only  possible  when  the  original  disease 

has  been  limited  to  the  bone,  or  when  a  s)Tlovial  affection  has 
been  arrested  or  excised  in  a  very  early  stage. 

2.  FIXATION  BY  ADHESIONS.— This  results  from  the  destruction 

of  synovial  membrane  and  cartilage,  and  their  being  replaced 
by  granulations  which  have  formed  fibrous  adhesions. 

3.  BONY  ANKYLOSIS.- This  results  from  a  more  or  less  complete 

destruction  of  the  articular  cartilages,  followed  by  a  union  of 
opposed  granulating  surfaces  of  diseased  bone.  The  united 
granulations  become  ossified. 

4.  DISLOCATION.— The    diseased    tissues   recover,    but    the    dis-- 

location  reraains,  and  usually  the  parts  become  fixed  in  a  mass 
of  fibrous  tissue. 
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Symptoms. — The  clinical  history  can  conveniently  be  divided  into 
three  stages,  preceded  by  a  latent  period  ;  but  of  course  all  these 
stages  cannot  be  recognized  in  every  case. 
LATENT  PERIOD.— A  history  is  given  of  some  slight  injury,  since 
which  there  has  been  apparently  complete  or  partial  recovery, 
idth  a  disinclination  to  um  the  joint. 
EARLY,  ■'  FIRST  "  STAGE,  OR  STAGE  OF  INVASION  of 
the  disease.  Here  the  disease  is  limited  to  either  the  bone  or 
synovial  membrane  in  which  it  started,  and  has  not  spread  to  the 
other  stnictnres. 

(a)  In  Synovjal  Disease.  A  distention  of  tlie  joint  cavity 
and  formation  of  a  "  white  swelling"  The  joint  is  held 
in  a.  position  which  allows  of  the  greatest  distention  of  the 
capsule,  e.g.,  fiexion.  The  muscles  in  the  neighbourhood 
are  wasted.  All  movenaent  is  painful,  passive  as  well  as 
active.     Very  rarely  a  fluctuating  hydrops  articuli  may 

(6)  In  Bone  Disease.     The  bone  may  be  swollen  ;   it  is  tender 

on  pressure.     Pushing  or  jarring  the  joint  surfaces  together 

is  painful.     There  is  no  fixation  in  any  special  position, 

and  passive  movements  are  painless.     Active  movements, 

or  placing  any  weight  on  the  limb  are  painful  because  all 

active   movements   "crowd   together"   the   joint  surfaces, 

A  skiagram  will  show  a  light  area  in  the  bone  end. 

SECOND     STAGE.     OR     ST.AGE     OF     FIXATION.— Here     the 

ligaments  and  cartilages  have  been  infected   from  the  primary 

focus,  and  therefore  all  the  joint  tissues  are  affected.     All  voluntary 

"s  abolished  by  pain.     The  muscles  hold  the  joint  by 

Taction,  in  which  the  most  powerful  groups  gradually 

e  the  others,  thus  producing  a  fixed  deformity.     Starting 

pains  occur  at  night,  especially  when  the  cartilage  is  eroded  by 

the  relaxation  of  this  tonic  contraction,  with  consequent  jarring 

of  the  joint  surfaces. 

THIRD  STAGE,  OR  STAGE  OF  DESTRUCTION.— The  ligaments 

have  given  way,  the  cartilages  are  lost,  and  the  bones  are  carious 

or  necrosed,  whilst  fi:cation.  wasting,  deformity,  and  pain  continue. 

Further   destruction   of   the    joint   is    manifested   by  (')  Actual 

shortening  of  the  bones  ;   (2)  Abscess  formation  ;   (3)  Dislocation. 

If  the  abscesses   open  upon   the  surface  and   become   septic, 

hectic  or  lardaceous  disease  may  ensue. 

CONSTITUTIONAL  S\'MPTOMS.— These  may  be  entirely  absent. 

Loss  of  appetite,  general  malaise,  with  loss  of  flesh,  are  often  seen 

in  acute  or  extensive  cases.     A  hectic  temperature  is  rarely  seen 

unless  a  pyogenic  infection  has  been  added.     But  it  sometii 

occurs  in  children,  and  then  indicates  extensive  bone  disease. 


Compllcationa  and  Seqnelx. — Phthisis —Tuberculous  peritoni 
—Meningitis — General   miliary   tuberculosis   (all  rare  except  the 
first) — Septicaemia   or   lardaceous   disease   when   an   abscess   has 
become  infected  with  pyogenic  organisms. 
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Tuberculous  DjHease  of  Joints,  continued. 

PtOgnoais.— This  is  on  the  whole  good.  It  kbad  when  (l )  Treatment 
nnot  be  efficiently  carried  out;  (2)  In  children  under  three 
d  patients  over  fifty  ;  (3)  In  the  presence  of  any  visceral 
mplication  ;    (4)  When  septic  complications  have  occurred. 

Treatment. 

1.  CONSTITUTIONAL  (see  section  on   "Tuberculosis,"  p.   sO- 

2.  REST.     The  diseased  joint  must  be  protected  from  movement 

and  from  pressure,  which  aggravate  the  disease  and  its  conse- 
quences. Bed  for  a  short  time  and  splints  for  a  long  time. 
Complete  immoblUzation  must  be  maintained  for  some  time 
after  all  pain  and  tenderness  have  disappeared.  Three  to 
eighteen  months  is  usual. 

3.  CORRECTION  OF  DEFORMITY.— This  is  to  be  carried  out  as 

early  in  the  disease  as  possible.  It  must  be  done  gradually, 
e.g.,  by  weight  extension.  It  aims  at  placing  the  joint  in  the 
most  useful  position  if  ankylosis  results,  e.g.,  flexion  of  the 
elbow,  extension  of  the  hip  or  knee. 

4.  WEIGHT  (OR  ELASTIC)  EXTENSION.— This  tends  to  correct 

early  deformities  ;    to  counteract  the  tonic  contraction  of  the 
muscles  which  press  the  joint  surfaces  together  ;    to  prevent 
dislocation  in  the  later  stages.     It  is  specially  useful  in  disesaes 
of  the  spine,  hip,  and  knee. 
;.  LOCAL  TREATMENT.— To  be  carried  out  ii 
the  above : — 
(n)  CouNTEB-iBRiTATiON  ■  by  blisters  or   cai 

useful  for  the  relief  of  pain. 
(6)  Passive  Hyperemia.     Produced  by  a 

the  joint,  applied  for  one  hour  daily, 
(c)  Injections  of  Iodoform  ;    i  oz.   of  a  n 

10  parts,  water  zo,  glycerin  ad  100. 
(ti)^OPENiNG  Abscesses  under  careful  aseptic  precautions.     In 

most    cases,   however,    the    presence    of    an  abcess  Ls  an 

indication  for  radical  operative  treatment. 

6.  TUBERCULIN    TREATMENT   under   the   control   of   opsonic 

indices  (p.   52). 

7.  EXCISION. 

(a)  Partial  Excision  or  arthrectoniy  is  an  operation  of  very 
doubtful  utility.  If  it  succeeds  in  curing,  then  the  dis- 
ease would  probably  have  been  curable  without  any 
operation.  It  usually  results  in  recurrence  or  ankylosis, 
with  subsequent  deformity,  requiring  a  complete  ex- 
cision. It  consists  in  removing  diseased  synovial  mem- 
brane with  a  minimum  of  ligaments  and  cartilages,  so 
as  to  preserve  a  movable  joint. 
It  is  indicated  only  in  young  children  (under  ten)  where 
there  is  no  bone  disease,  and  where  careful  non- 
operative  treatment  is  impracticable. 
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(6)  Complete   Excision,   i.e.,   removal  of  the  bony  ends,  a.11 
cartilages,  and   moat  o£   the  ligaments,  as  well  as  the 
synovial  membrane. 
It  is  indicated  (i)  In  cases  in  which  general  treatment  is 
impossible   or    has   failed,     (ii]  When   there   is  definite 
evidence  of  bone  disease  which  has  involved  the  joint, 
(iii)  When  abscesses  have  formed,  especially  when  these 
arise  from  bone  disease,   (iv)  To  cure  ankylosis  in  joints, 
e.g.,  the  shoulder  or  elbow,     (v)  To  correct  faulty  anky- 
losis, e.g.,  in  the  knee. 
The  fallowing  conditions   are  also  desirable   for  success  : 
An  age  between  five  and   fifty.     Good  general  health, 
especially     the     absence     o£     serious    visceral    disease. 
Absence  of  septic  sinuses. 
.  AMPUTATION.— This  is  rarely  called  for. 

Indications.  In-  conditions  o£  very  bad  general  health.  In 
elderly  patients,  especially  when  the  ankie  joint  is  diseased. 
When  incurable  sepsis,  with,  possibly  lardaceous  disease,  has 
supervened.  When  excision  has  failed.  When  so  much  bone 
is  diseased  that  excision  would  leave  a  useless  limb.  When 
two  joints  are  affected  in  the  same  limb. 


SYPHILIS  OF  JOINTS. 

e  very  rarely  affected  by  syphilis.     There  a 


'  three  types 


I.  Cllronlc  SynDviUB, — Usually  symmetrical  :   occurs  in  the  late 
secondary  stage;    most  often  in  the  knee  joints.     These  become 
distended  by  effusion,  with  little  or  no  pain. 
3.  Cfatonic  (GammatoUB)  Artliritia. — Gummata  may  be 

(.i)  EXTRA-ARTICULAR.  — A   chronic   swelUag   outside   a   joint. 

which  softens  and  bursts  externally, 
(ft)  INTRA-ARTICULAR.— The  synovial  membrane  is  the  seat  of 
a  local  or  diffuse  gummatous  change.    A  condition  is  produced 
very  like  tuberculous  joints.     It  differs   from  the  latter  by 
being  almost  painless,  and  by  producing  very  little  destruc- 
tion of  the  ligaments  aud  cartilages. 
'.  Gsteo-cbondro-arthrl-UB.  —  May    occur    in    the    late   acquired 
or  in  the  congenital  disease.     It  resembles  osteo-arthrltis.    The 
cartilages  become  fibrillated  and  eroded.      The  synovial  mem- 
brane IS   thick  and  pulpy ;    the  bony  ends  are   thickened  by 
periostitis.     It  differs  from  O5teo-arthritis  by  causing  little  pain. 
and  occurring  usually  in  much  younger  subjects.    The  cartilages 
are   "punchel-out"  rather   than   worn  away,  and  there  is  no 
lipping  at  their  edges. 
Treatment. — Mercury  and  iodides  by  mouth.     Firm  pressure  over 
mercury  ointment  applied  to  the  joint. 

Excision  is  seldom  required  :    only  in  those  cases  where  actual 
bony  destruction  has  occurred. 
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OSTEOARTHRITIS. 
Deflnjtion. — ^This  is  a  chronic  joint  lesion  which  is  often  degenerative 
rather  than  inflammatory  in  its  nature.  It  represents  a  collection 
of  widely-diflering  diseases  which  have  this  one  point  in  common, 
tliat  they  produce  fibriUation  and  destruction  al  the  cartilage  at 
one  part  ai  the  joint,  with  the  heaping  up  of  new  cartilage  at 
another. 

Etiology-     The  following  are  the  chief  groups  of  causative  conditions. 

DEPRESSION  OF  THE  VITALITY.— Old  age.  Constant  cold 
and  damp. 

TOXIC  INFLUENCES. — Some  pre-existing  infectious  disease,  e.g., 
rheumatism,  scarlet  fever,  tonsillitis,  or  influenza.  Auto- 
intoxication by  some  morbid  digestive  products  in,  e.g.,  catarrh 
or  ulceration  of  the  intestines.  Infection  by  a  short  bacillus 
(Bannatyne)  is  demonstrable  in  many  cases. 

NERVOUS  CAUSES.— Any  lesion  of  the  nerves  supplying  the 
joint,  especially  an  irri^tive  neuritis.  .\  lesion  of  the  cord 
afEecting  the  posterior  or  central  columns,  e.g.,  tabes  or  syringo- 
myelia, or  spina  bifida.  pMsibly  indefinite  conditions  of  general 
nervous  debility  predispose  to  or  produce  it  occasionally. 

TRAUM.\TISM  often  acts  as  the  exciting  cause  when  the  above- 
mentioned  predisposing  causes  may  have  been  present,  A  single 
severe  injury  may  rupture  the  cartilage  and  produce  a  mono- 
articular osteo- arthritis  at  once.  Long- continued  over-strain  may 
bring  about  the  condition  slowly  (e,g,,  in  certain  joints  in  labouring 

Patfaologtcal  Anatomy. 

THE  CARTILAGES  show  the  first  change.  The  cells  proUferate, 
the  matrix  becomes  fibriUated.  The  smooth  surface  is  replaced 
by  a  velvety  or  ragged  surface.  The  articular  cartilage  becomes 
worn  away  along  the  areas  of  greatest  friction.  The  edges  become 
heaped  up  like  candle  gutterings  round  the  margins  of  the  joint. 

THE  BONES, — Where  the  articular  cartilage  lias  been  removed 
by  attrition,  the  bone  becomes  hard  and  poUshed.  Immediately 
below  this-  the  bone  is  more  open  in  texture  and  more  fatty  than 
normal,  i.e.,  it  is  undergoing  atrophy.  A  more  or  less  rapid  and 
extensive  absorption  of  the  bone  end  takes  place,  the  actual  joint 
surface  remaining  sclerosed.  The  margins  of  the  articular  sur- 
faces form  projecting  osteophytes  by  the  ossification  of  the 
cartilaginous  nodules.  Locking  of  the  joint  may  result  from  the 
exuberance  of  these  osteophytes. 

THE  SYNOVIAL  MEMBRANE  may  be  either  atrophied  or 
hypertrophied. 

(n)  Atrophy. — More   common   in   old   people.     Results   in   an 

absence  of  synovia!  fluid. 
(b)  Hypertrophy. — Is    the    commoner    condition.     A    pulpy 
(Edematous    condition    is    followed   by   the   formation    oi 
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massive  fibrous  fringes  ;  these  may  give  rise  to  pedunculated 
or  loose  fibrous  or  cartilaginDus  bodies,  or  the  iringes 
become  filled  with  fat,  forming  a   "lipoma  arborescens. 
The  synovial  fluid  is  increased  in  amount. 
ALL  THE   JOINT  TISSUES  are  thus  affected  with  atropliy  and 
hypertrophy  going  °°  *'de  by  side  ;  the  ultimate  result  will  depend 
on  the  length  of  the  disease  and  the  .predominence  of  one  or  other 
process. 
CLINIC.4L  GROUPS. 

1.  CHRONIC    MONARTICULAR    FORMS.— Often    traumatic    in 

origin,  frequent  in  elderly  patients.  Atrophy  of  the  joint  tissues 
is  more  evident  than  hypertrophy.  The  large  joints  are  specially 
afiected — the  shoulder,  hip,  or  knee. 

2.  CHRONIC    POLYARTICULAR    FORMS.— Most    common    in 

middle-aged  women.  It  results  probably  from  a  chronic 
toxtemia  or  nerve  disease.  The  hands  and  feet  are  affected 
first,  the  large  joints  and  spine  later.  Atrophy  and  hypertrophy 
are  evenly  balanced. 

3.  ACUTE  POLYARTICULAR  FORMS.— Most  common  in  young 

patients.  Probably  due  to  bacterial  or  to.\ic  absorption.  The 
small  joints  are  chiefly  affected.  It  is  often  preceded  by  a. 
definite  pyrexia.  Hypertrophic  thickening  of  the  synovial 
tissues  is  most  prominent. 

4.  ACUTE  FORMS  IN  CHILDREN  (Still's  disease).— The  lymph- 

glands  and  spleen  are  enlarged.  Some  pyrexia  accompanies 
the  disease.  The  cartilage  and  bones  suffer  less  than  the 
synovial  membrane. 

SymptoniB. 

THE  ONSET  is  insidious  ;    usually  marked  by  pain,  which  recurs 

THE  ORDER  of  joint  affection  varies,  but  usually  the  wrist  and 
finger*ioints,  the  ankles  and  tarsal  joints,  suffer  first :  the  hip,  knee, 
and  shoulder  next  ;  and  the  spinal  joints  last.  This  especially 
applies  to  the  more  acute  forms.  In  the  more  chronic  atrophic 
(ormi,  one  or  both  shoulders,  knees,  hips,  or  the  spinal  joints, 
may  alone  be  affected,  the  incidence  being  determined  by  the 
patient's  occupation. 
THE  CHANGES  IN  A  SINGLE  JOINT. 

SwEU-iNG  ol  the  synovial  tissues,  with  increased  fluid,  usually 

without   heat. 
Thb  Bony  Ends  are  diffusely  enlarged. 
The  Articular  Edges  become  everted  and  lipped. 
Gkatino  occurs  in  the  joint,  and  is  of  two  kinds  : 

1.   "  Snowball-crunching,"     from    the    presence    of    fibrous 

3.  Harsh  grating,  from  the  rubbing  together  of  bared  t 
surfaces. 
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Oateo- Arthritis — The  Changes  in  a  Single  Joint,  conlimied. 
The  Shape  of  the  joint  is  that  of  a  spindle. 
The  Joint  Movements  are  limited  by  pain,  muscula 

and    lastly   by   the   locking   or   osteophytes.     The   joint- 
stiffness  i5  worse  after  rest  and  better  after  exercise.     The 
joint  is  held  in  a  position  of  semi- flexion. 
Pathological  dislocations  are  very  rare. 
The  disease  is  generally  ayrnmetriciUy  bilateral. 
CHANGES  IN  THE  LIMB  OUTSIDE  THE  JOINT.— The  skin  is 
glossy  over  the  joints.     The  muscles  undergo  marked  atrophy. 
Muscular  cramp  and  spasms  are  frequent.     Bursal  swellings,  or 
synovial  swellings  (Baker's  cysts),  affected  in  the  same  way  as  the 
joint,  may  arise  in  its  neighbourhood. 
CHARACTERISTIC   HAND   CHANGES,— In   the   common   poly- 
articular  types :     The    first    phalangeal    joint    becomes   spindle- 
shaped.     The  wrist  is  pufiy.     The  fingers  undergo  ulnar  adduction. 
Heberden's   nodes   grow  as   osteophytes   from   the   bases   of   the 
phalanges. 
FEET  CHANGES.— In  the  more  acute  forms  the   ligaments  give 

way,  and  a  condition  of  valgus  and  fiat-foot  results. 
GENERAL  SYMPTOMS.— The  pulse-rate  is  increased.     The  limbs 
are  cold  and  blue  from  bad  circulation  and  vasomotor  clianges. 
Constant  sweating  without  pyrexia.     Patchy  pigmentation. 

Diagnosis. 

IN  ARTHRITIS,  whether  acute  or  tuberculoui,  it  grating  occurs  in 

the  joint  it  is  intensely  painful.     The  history  is  short,  and  the 

limb  absolutely  immobilised.    Only  in  the  rare  cases  of  tuberculous 

hydrops  articuli  is  there  any  difficiilty. 
IN  GOUT,  well-to-do  males  are  affected.     It  begins  in  the  great  toe. 

Very  sudden  onset.     Tophi,  etc. 
IN   TRAUMATISM,    the    history    is     of    importance,    but    often 

traumatism   may    be    preceded   or    foUowed    by   osteo-arthritia. 

Crepitus  of   fractures,  adhesions,  and    tenosynovitis    all    give  a 

sensation  like  grating.     Immobility  at  the  time  and  rapid  recovery 

characterize  most  traumatic  lesions. 
IN  NEW  GROWTH  of  the  bone  ends,  one  bone  only  is  affected. 

The  joint  is  free  at  first, 
IN  CHARCOT'S  JOINTS.— Conspicuous  absence  of  pain.     Generally 

an  exaggerated  bony  outgrowth  and  marked  nerve  symptoms. 
IN  CHRONIC  SYNOVITIS.—"  Snow-crunching  "   crepitation  may 

occur,  but  there  is  much  more  efiusion  and  no  enlargement  or 

lipping  of  the  bones. 
IN  CHRONIC  RHEUMATISM,  there  is  no  evidence  of  thickened 

synovial  membrane,  or  of  enlarged  or  lipped  bony  ends. 

Prognosis. — Is  almost  hopeless.     The  disease  may  be  arrested,  but 
hardly  ever  cured.     It  has  little  or  no  tendency  to  shorten  life. 
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CHARCOTS     DISEASE 


Treatment 

GENERAL. — Avoidance  of  cold  and  damp.     Dry,  bracing  climate. 

Generous  diet. 
DRUGS. — Gaaiacol  carbonate  (lo  gr.  t.O.s.),  saline  aperients,  all  of 
which  act  probably  by  removing  intestinal  toxins. 

Iodides  and  salicylates  for  pain.     Arsenic  and  iron  for  anajmia. 
LOCAL. 

In  Earlv  (.\cute)  Stages.     Firip  pressure  over  warm  wool 
dressing.     Stimulating     ointment,     e.g.,     Scott's     dressing. 
Massage     and     passive     movements,   but   rest   from   active 
movements. 
Is    Advanced    (Chronic)    Siages, — Active    movements    are 
permitted.     Electric  baths,  thermal  baths,  etc. 
SURGICAL. — Very  rarely  required.     Excision  or  osteotomy  ior  a 
locked   or  crippled  joint,  e.g.,  elbow,   hip,   knee,  or  jaw.     Most 
suitable  for  monarticular  forms. 


CHARCOT'S   DISEASE,  * 

Or   Neuropathic   Arthritis.  I 

DeflniUon.— An  advanced  condition  of  osteo- arthritis  resulting  from  1 
a  definite  nerve  lesion,  usually  in  the  spinal  cord.  I 

Caaaea. — Tatres  dorsalis  (in  the  gre?t  majority  of  cases)— Syringo- 
myelia— Spina  bifida — Hemiplegia,  paraplegia,  or  neuritis.  Some 
actual  injury,  or  the  ordinary  mechanical  strain  on  the  joint,  may 
act  as  the  proximate  cause. 

Anatomy. — All  the  changes  of  osteo-arthritis  occur  in  an  exaggerated 

(n)  THE  ATROPHIC  FORM  shows  marked  loss  of  cartilage  and 

bone,  and  no  osteophytes. 
(6)  THE  HYPERTROPHIC  FORM  shows  exuberant  overgrowth 
of  cartilage  and  bone  at  the  margin  of  the  joint.     Great  increase 
of  synovial  fluid,  and  ultimate  disorganization  of  the  joint,  are 
marked  features. 
Symptoms. 

NERVE  SYMPTOMS.— Lightning   pains,  loss   of  knee-jerks,  pupil 

chpuges,  some  anaesthesia  or  parresthesia. 
JOINT  SIGNS.— The  knee,  hip,  shoulder,  and   ankle   are  afiected 
in  the  order  of  frequency  given.     Very  rarely  afiects  more  than 

JOINT  SIGNS. 

Very  rapid  and  painless  onset  usually  occurs. 

A  great  synovial  distention  is  the  first  feature. 

All  the  signs  of  osteo-arthritis,  viz.,  enlargement  of  the  bone 
ends,  lipping  of  the  articular  margins,  coarse  grating,  quickb]    i 
foUow.  ' 
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Charcot's  Disease — Symptoms,  Joint  Signs,  (onliniied. 

Marked   alisorptioii   of   bone,   with   consequent   sliortening    or 

deformity. 
Massive  heapiiig  up  of  new  bone  a?  an  outgrowth  round  ttie 

articular  margins,  in  the  hypertrophic  varieties. 
Disorganization  or  dislocation  of  the  joint  from  a  yielding  of 

the  ligaments  and  destruction  of  the  joint  surfaces. 
Absence    of    all    pain    or    tenderness    is    a    conspicuous    anij 

characteristic  feature. 

Treattnen-t. — Protection     from      injury.      Aspiration    of    excessive 
effusion.     Some  kind  of  mechanical  support  to  prevent  disorganize^ 
tion  oi  the  joint.  ^H 

HEMOPHILIA.  ^ 

Haemorrhage  into  the  joints  causes  two  varieties  of  lesion. 
:.  In  the  Early  Stages:    Chronic  synovitis. 
2.  In  the  Late  Stages  as  the  result  of  repeated  haemorrhages  : 
osteo-arthritis. 

Incidence  of  *Iie  AHection.— The  joints  are  aSected  in  tlie  same 
order  of  frequency  as  in  the  case  of  ordinary  traumatism.  The  knees 
much  more  frequently,  then  the  ankles,  wrists,  elbows,  shonlders, 
and  hips.  A  blow  or  strain  which  in  a  normal  person  produces 
a  sprain,  in  a  hemophilic  causes  a  ha?marthrus.  Subsequently 
recurrent  synovitis  may  occur  without  liasniarthrus, 

Patbology. — The  synovial  cavity  is  distended  with  blood.  The 
blood  remains  unabaorbed  for  a  very  long  time.  Some  deposit 
oi  fibrin  takes  place  on  all  the  articular  surfaces.  The  chronic 
irritation  thus  set  up  produces  :  in  the  cartilages — fibrillation, 
absorption,  and  nodular  thickening  at  the  margins  ;  in  the  sjmovial 
membrane— thickening,  with  the  formation  of  fibrous  fringes;  in 
the  joint  cavity — a  tendency  to  chronic  and  recurrent  synovitis  ; 
in  the  ligaments — relaxation. 

SymptoniB. — ^ Acute  synovial  distention,  with  heat  and  pain,  are  tlie 
evidences  of  the  first  onset  of  hamarthrus.  This  differs  from  an 
ordinary  synovitis  only  in  its  degree,  in  proportion  to  the  extent 
of  injury  and  its  slowness  to  subside. 

Chronic  and  recurrent  synovitis,  especially  in  the  knee  joints, 

usually  follows  repeated  attacks  of  ha;marthrus. 
The  usual  signs  of  osteo-arthritis  of  the  chronic  variety  finally 
supervene.     \\'ell-raarked  grating  is  felt,  and  the  edges  of  the 
articular  surfaces  are  lipped. 

Trea-tment. — Of  the  h^raarthrus — complete  and  prolonged  rest,  with 
firm  pressure  and  cold  applications.  Of  the  recurrent  siTtovitis — 
an  elastic  bandage  constantly  applied  to  the  joint.  Avoid  any 
.surgical  interference,  e.g.,  tapping. 


LOOSE  BODIES  IN    JOINTS. 

Varieties. 

FIBRINOUS   or    "  melon- seed    bodies"    formed   in   conditions   of  ' 

chronic  synovitis,  aomctimea  tuberculous. 

H.EMORRHAGIC— B>-  the  organization  of  blood-clot. 

CARTILAGINOUS.— By  a  chipping  off  of  part?  of  the  articular 

cartilages  or  of  ecchondroses  found  in  oateo-arthritis.     They  form 

mulberry- like  masses,  from  the  size  of  a  pea  to  that  of  a  walnut. 

BONE. — Usually    invested    with    cartQage  ;     caused    by    a    quiet 

necrosis,  or  separated  by  traumatiam. 
SYNOVIAL. — ^The  hypertrophied  fringes  of  chronic  synovitis  may 
became  detached  and  form  fibrou9  or  cartilaginous  loose  bodies. 
Ntfmfaer. — Usually  single,  may  be  multiple,  and  rarely  number  several 

hundred.'i. 
DlatribttUon. — Common  in  the  knee,  occasional  in  the  elbow,  and 

very  rare  in  any  other  joint. 
Symptotna. — Sutiilen  attack  of  acute  pain,  with  momentary  locking. 
Often  followed  by  some  synovitis.  The  loose  body  can  often  be 
detected,  generally  on  the  inner  side  of  the  patella.  Chronic 
synovitis  with  relaxation  of  the  ligaments  supervenes  if  it  is 
allowed  to  remain. 
Treatment, — Removal  through  an  open  incision,   whicli  is  much 

easier  if  the  body  can  first  be  transfixed. 
.Diagnosis. — From  displaced  semilunar  cartilage  and  nipped  s^-novial 
fringes  (vide  mpra), 

ANKYLOSIS  OP  JOINTS. 

False  Ankylosis.— The   fixation   or   stiffness   produced   by  extra- 
articular lesions.     These  are  ; 
[.  CONTRACTION   OF   THE   SKIN   ami   soft   parts,   e.g.,    alter 

1.  CONTRACTION  OF  TENDONS  in  congenital,  paralytic,  or 
traumatic  conditions,  or  after  long-continued  displacement. 

f.  THE  M.ATTING  TOGETHER  of  the  soft  parts  by  an  injury 
or  disease. 

|.  THE  OSSIFICATION  OF  MUSCLES— myositis  ossificans. 

j,  OUTGROWTHS  of  the  bone,  e.g.,  osteomata,  chondroniata,  or 


Trae    Ankylosis.— The    fixation   or  stiffness   of  a  joint  produced 
by  intra- articular  lesions. 
[.  FIBROUS  ANKYLOSIS.— Formed  by  fibrous  adhesions.       The 
fixation  is  only  partial,  but  attempts  at   movement  produce 
pain.     The  causes  are  : 

(a)  Synovitis  which    has    resulted    in    synovial    adhesiooa. 
especially  tubercle,  gonorrhixa,  ihieMttvu^Ta. 


DISEASES    OF    JOINTS 


(b>  TRAcnAnsx.     Tbi5  fcnmlly  pcodaces  an  tntra-  as  well  a 


(r)  ABTHuns — Tbe  caltSagts  hst«  bem  to  some  extent 
replaced  bir  gnmluioo  tissBc,  w^Dch  lias  oriEaiuied  into 
fibnMS adbpsioas-   Espcoaflrseenin tsbtTtnkmsconditimu. 

(/I  Ne>ve  l-Esio^is,  r.^  syTiDgomyefaL,  or  the  division  ot,  or 
neiinti«  of,  a  penphoal  mcrtv. 

(f)   LoSG-COSHsrED       ABXOBMU.      PKESStHE     o(       CODtigUOUS 

bones,  f-^..  in  scoUosK  cr  talipes 
J.  BONY    AXKM-OSIS-^Fcrmed  by  the  cormpletie  destmction  of 
the  artkiilar  cartilages  and  dK  naion  of  adjacent  bony 

(d>  AcCTE  SiTPrRATirE  ArrHBiTis,alliicrsepticot  gononhosal. 
ib)  Ckuoxic  TuBEBCVious  AsTHams. 

Dfatgnosla  of  the  nature  of  ankylosis. 

IN   FALSE   OR    EXTRA- ARTICULAR    ANKYLOSIS   there   are 

signs   of  ejttia-articolar   injnry   or   disease,   e.g.,   swelling  in  the 

muscles,   tendons,   rx   bones.     Movement   is   generally   free_  and 

painless,  bot  very  limited  in  extent. 
IN    FIBROUS    ANKYLOSIS:     A    history    o£    some    traumatic, 

intlamniatory.  or  infective  disease.     Some  movement  is  possible, 

bnt  is  verv  painful  and  accompanied  by  creaking.     There  is  often 

swelling  and  thickening  of  the  synovial  tissues. 
IX  BONY   .\NKYLOSIS    there   is   absolute  rigidity  of   the  joinl. 

ant]  attempts  at  movement  cause  no  pain. 

Treatment. 

MASSAGE,  PASSI\'E  AND  ACTI\"E  SIOVEMENTS,  WITH 
HOT-AIR  BATHS. — All  evidence  of  active  disease,  e.g.,  increasing 
swelling,  beat,  redness,  or  tenderness,  must  be  absent.  Should 
always  be  tried  in  the  early  stages,  after  the  subsidence  of  active 

exudation  or  disease. 

FORCIBLE  .MOVEMENT  UNDER  AN  AN-ESTHETIC,  foUowed 
by  massage  and  passive  movements,  etc.  In  the  same  class  of 
case  as  the  above,  after  other  measures  have  tailed.  When  passive 
movements  are  very  painful.  It  is  of  the  utmost  importance 
that  all  active  inflammatory  disease  should  be  at  an  end.  It  is 
dangerous  in  all  recent  tuberculous  cases. 

CRADU.^L  CORRECTION  OF  THE  DEFORMITY  by,  e.g., 
weight  extension.  Specially  useful  in  tuberculous  disease  ol  hip 
and  knee. 

EXCISION  OF  THE  JOINT  TO  PRODUCE  MOBILITY.— Most 
often  used  in  ankylosis  of  the  elbow  and  shoulder.  The  bone  is 
freely  removed,  and  passive  movements  are  begun  a  week  later. 

EXCISION  OR  OSTEOTOMY,  WITH  FIX.\T ION.— Used  most 
olten  in  the  hip  and  knee  joints.  For  conditions  of  bony  ankylosis 
in  a  ba't  position,  or  filu'ous  ankylosis,  which  is  painful  or  weak. 


DISEASES   OF    SPECIAL   JOINTS. 
SHOULDER    JOINT. 
Incidence  of     DiBcaBCS.— Infiammatory  diseases  and  tuberculosis 
are  rare.    Osteo-artiiritia  is  very  common.    Ankylosis  (visually  extra- 
articular) is  very  common  after  traumatism,  brachial  neuritis,  and 
osteo-arthritis.     This  is  due  partly  to  the  facility  with  -which  the 
movements  of  the  scapula  replace  those  of  the  shoulder,  and  so 
prevent  active  and  passive  movements. 
Synovitis  produces  a  fullness  of  the  deltoid  and  under  the  axilla  ; 
best  marked  along  the  line  of  the  bicipital  groove. 

Must  be  distinguished  from  subdeltoid  bursitis,  which  does  not 
project  into  the  axilla,  and  which  causes  little  limitation 

of  lY 


Tutjercalosls    usually  begins   in   the   head   of    the    humerus,    and 
may  lead  to  purely  extra- articular  disease.     Hay  take  the  form 
of  a  chronic  caries  sicca.     Abscesses  point  along  the  biceps  tendon 
or  under  the  posterior  margin  of  the  deltoid. 
TREATMENr  Is  expectant  in  most  cases. 

Operation  is  indicated  when  abscesses  have  formed,  or  where 

the  skiagram   shows  extra-articular  disease.     If  excision   is 

done  in  children  (very  rare),  as  little  of  the  epiphysis  should 

he  removed  as  possible. 

Anbyloal*  is  very  common.      When    otlier   measures   have   failed, 

free  excision  gives  good  results. 

THE   ELBOW  JOINT. 

Synovitia.— Produces  a  fluctuating  swelling  behind  on  either  side  of 
the  triceps  tendon,  together  witii  an  obscuration  of  the  head  of 
the  radius.     The  joint  is  held  in  a  flexed  and  pronated  position. 

TtlberCuIosiB. — Is  very  common.  The  joint  cavity  is  always  involved 
because  of  th;  smallness  of  the  epiphyses.  Early  swelling  and 
position  are  the  same  as  in  synovitis.     All  three  bone-ends  become 

Treatment  is  usually  conservative,  especially  in  children. 

Opening  and   scraping  carious   foci,  with   the  removal  of 
the  synovial  membrane,  is  done  in  a;iults  and  in  children 
in  whom  abscesses  have  formed. 
A   formal  excision  is  reserved  for  cases  where  painful   or 
useless  ankylosis  has  occurred. 
AnfcyloslB    is    common     after     complicated     fractures     and    alter 
suppurative  or  tuberculous  disease. 

If  the  position  is  one  of  flexion  it  is  a  matter  for  the  patient's 
opinion  whether  anything  should  be  done  ;   if  the  position  is 
straight,  operation  is  necessary. 
Excision,  with  free  bone  removal,  g,^''f'S  %qqA  tes>A*is- 
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^VRIST  JOINT& 


,   and    TuBERc 


Synovial  Disease  and  distention  produces  a.  swelling,  chiefly  at  the 
hack  of  the  wrLst,  but  an  extension,  to  the  neighbouriag  tendon- 
sheaths  soon  obscures  it.     The  joint  is  held  flexed. 

Tttberculous  DiseaBC  is  very  chronic  and  difficult  to  cure  owing 

to  the  nnmber  o£  bones  and  joints  involved.     Pnlpy  swelling  is 

well  marked  behind  and  at  the  sides  of  the  joint,  and  extends 

downwards  over  tlie  metacarpals.     Pain  is  .      .         > 

in  the  later  stages. 

Treatment  is  conservative  and  palliative 

Only   actual   abscesses   justify  operatio 

should  repeatedly  be  tried  before  an  e* 

the  worst  cases  amputation  is  required, 


THE   SACROILIAC  JOINT. 


k 


Pyreraic  and  tuberculous  affections  are  practically  the  only  di 
which    affect    this    joint,    and    the    former   presents   no  special 
features. 
TabercnlotlB   Disease  usually   affects   young   adults,  and  is  very 
rare  in  children. 
THE   SIGNS. 

Puffy  Swelling  over  the  joint  behind. 

Appabeni  Lengtheninq  of  the  Leg.     The  anterior  sapericr 

iliac  spine  is  lowered  on  the  affected  side 
Abscess  forms,  and  points  :  over  the  joint  behind   in  the  gluteal 
region,  throagh  the  sacro-sciatic  foramen  behind  the  troctuinter 
in  tlje  pelvis,  into  the  rectum,  vagina,  or  pccincum 
Pressure  over  the    joint,  pressing    tlie    two    ilia    together  or 
forcing  them  apart,  is  very  painiul. 
SYMPTOMS. — A  general  sense  o£   weakness  on  standing    walking 
or  straining.     A  sensation  of   the  pelvis  breaking  in  t«o      Pain 
is  often  referred  down  the  sciatic  nerve.     The  signs  and  symptoms 
may  be  quite   latent   if   only   the   peripheral   parts  of   the  joint 
are  affected. 
TREATMENT.— Absolute  rest  until  all  active  disease  is  ended. 
Opening  over  the  joint  posteriorly  when  abscesses  have  fonned, 
together  with  evacuation  of  the  abscesses  themselves.     Free 
removal   of   the   diseased   bone,   removing   the   part   of   the 
ilium  posterior  to  the   joint   if  necessary.     Closure   without 
drainage. 
A  jacket  extending  from  the  pelvic  brim  to  the  axilla  for  twelve 

months  subsequent  to  recovery  from  the  operation. 
The  operation  has  usually  to  he  repeated  several  times  before 
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should  be  I 


DISEASES  OF  THE   HIP  JOINT. 
Simple  SynovJtia  L=  rare.    It  givL'.i  the  same  signs  as  the  early  stage   I 
o£  tuberculous  disease,  aud    under   rest   with  extension  quickly   I 
passes  oft.     Any  tendency  to  chronicity  o  '      ■  ■  ■-  - 

regarded  as  suspicious  of  tubercle. 

Acute  Septic  Arthritis.— Usually  pyemic,  or  may  follow  typhoid  J 
fever  or  one  of  the  exanthems. 

Great  distention  of  the  joint  cavity,  with,  dislocation  backwards, 

is  the  common  tendency. 
Treatment  by  weight  extension  and  early  evacuation  of  the    j 
abscess. 

Sub-acate  or  Chronic  Infective  Arthritis. — Tl\is  results  from  J 
gonorrhcEa  or  some  otlier  infection.      It  ends  usually  in  anicylosis 
Treatment. — Weight  extension  to  produce  a  straight  leg  (se 
under  "  Ankylosis  "). 

Tafaerculoifs  DiseaBC  of  the  Hip. 

AGE. — Five  to  fifteen  is  the  commonest  age  to  begin. 
PATHOLOGY.— Disease  may  commence  : 

I.  In  Bone — the  commonest  site,  (n)  Under  the  cartilage  of 
the  head.  (A)  In  the  head  near  the  epiphyseal  cartilage, 
(c)  In  the  neck  near  the  epiphyseal  cartilage,  (rf}  In  the 
acetabulum.  {e)  At  the  junction  of  either  trochanter 
(rare,  and  not  strictly  hip-joint  disease). 
I.  In  Svnovial  Memdhane. 

Wherever  it  begins,  the   Disease  Usually  Spreads  to  ; 
Head  of  the  femur — Acetabulum — Synovial  membrane. 
It  Spreads  Occasionallv  :    Through  the  acetabulum  to  the 
pelvis.     From  the  neck  to  the  sluift  and  great  trochanter, 
without  involving  the  joint.     From  synovial  membrane  to 
psoas  bursa,  and  thence  into  the  pelvis. 
Ligaments  are  invaded  by  tuberculous  granulations  from  the 
^□ovial  membrane.     The  ligamentum  teres  disappears  early. 
The  posterior  part  of  the  capsule  is  perforated.     The  ilio- 
femoral, or  anterior  part  of  the  capsule,  usually  remains,  or 
is  the  last  ligament  to  give  way. 
Synovial  Membrane. — Is  infiltrated  by  tubercles.      Thickened 

to  form  a  pulpy  swelling. 
Bones.— The  head  becomes  carious  and  stripped  of  cartilage, 
or  necroses  and  forms  a  sequestrum  owing  to  the  obliteration 
of  its  blood-supply  by  : 

1.  Tulierculous  focus  in  the  neck. 

2.  Synovial  disease  occluding  the  blood-vessels  in  the  neck. 

3.  Destruction  of  vessels  in  the  ligamentum  teres. 
Acetabulvm  becomes  carious.     May  perforate.     May  be  worn 

away  above  and  posteriorly  by  pressure.  New  bone  is  formed 
above  and  beliind  the  carious  acetabulum,  thus  forming  the 
"  travelling  acetabulum." 
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Tuberculous  Disease  of  the  Hip — Pathology,  conlinued. 

NscK.     Carious  focus  which  may  spread  :    (t)  Into  the  joint  ; 
(2)  Into  the  sliaft  and  trochanter  outside  the  joint.     May 
lorni  a  chronic  tuberculous  abscess. 
Joint  becomes  ankylosed  : 

By   fibrous   ankylosis   due   to   the    union    of   granulating 

surfaces,  with  subsequent  fibrosis. 
By   true   bony  ankylosis   due   to   union   of   carious   bony 
surfaces,  with  subsequent  ossification. 
Joint  becomes  dislocated  :   by  destruction  of  the  acetabulum  ', 
by  destruction  of   the  head    or   neck ;    by   solution   of    the 
ligaments;   by  contraction  of  the  muscles. 
SYMPTOMS, 

FrRST  Stage — Stage  of  sytjovitis  ;  Pain  in  hip  or  in  knee  due 
to  common  nerve  supply.  Wasting  of  the  thigh  muscles. 
Fullness  of  inguinal  region.  Obliteration  of  the  gluteal  fold, 
with  flattened  nates. 

Lameness.     At  first  only  a   slight — almost  unconscious — 

Position  of  ths  Leg. — Leg  '3  flexed  to  relax  vertical  limb 

of   Y  ligament.      Aliducted    to   relax    oblique    limb    of 

Y  ligament.      Everted   to  relas  ischiofemoral  ligament. 

and  owing  to  the  weight  of  the  limb  when  patient  is 

lying.     Apparently  lengthened. 
Position   of  the   Pelvis. — Tilted  down  on  diseased  side 

so  as  to  bring  abducted  thigh  parallel  to  fellow.      Hence 

leg  is  appareatlv  longer.     Lordosis   to   compensate   for 

flexion  of  the  thigh. 
Objective  Tenderness. — Pain  on   extension,  adduction, 

inversion,   due    to    strain    on    capsular    Ugaments   and 

pressure  of  joint  surfaces  together. 
Pain  on  "crowding  joint  surfaces  together"  by  pressing 

the  heel  or  the  great  trochanter. 
Pain  on  any  passive  movement,  owing  to  the  rubbing  of 

inflamed  synovial  surfaces. 
Ric.iniTV.— All  movements  of  the  joint  limited,  especially 
1,  adduction,  and  ii 


Second   Stage. — The   stage   of   destruction    of   cartilage   and 
ligaments.     Pain  is  increased  and  nocturnal  starting  occurs. 
Rigidity  is  almost  absolute. 
Position  of  Leg, 
Flexion. 

Adduction.  Voluntary  movement  having  ceased,  only 
tonic  muscular  action  is  present.  The  adductors, 
being  much   stronger  than  the  abductors,  gain  this 

Inversion.  The  posterior  part  of  the  capsule  has  given 
way,  and  the  short  estcrnal  rotators  are  infiltrated 
and  weakened. 

Apparent  shortening. 
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Position  of  the  Pelvis. — Lordosis  as  above.     Tilted  up 
on  diseased  side  so  as  to  bring  adducted  thigh   parallel 
to  its  fellow ;    hence  scoliosis  and  apparent  shortening. 
Third  Stage. — Stage  o£  destruction  of  bone.     Pain  as  in  " 
second  stage.     Fever  and  hectic.     Position  ol  the  leg  a 
last  in  an  increased  degree,  witli  addition  of 

Actual  Shortening  due  to  (i)  Carious  destruction  of 
head  ;      (3)  Carious    destruction    of    the    acetabulum  ; 
(3J  Dislocation  ;   (4)  Necrosis  of  the  head  ;   (5)  Fracture 
oi  the  neck. 
Abscess   Formation.     Abscess   points  ;    Inner  side  of  tlie 

Sjat   trochanter — Gluteal    region — Scarpa's    triangle — 
a  psoas  abscess — .\s  intrapelvic  abscess  bursting  into 
rectum,  vagina,  or  bladder,  or  ischiorectal  fossa — Down 
the  leg  towards  the  knee. 
If  the  abscess  bursts  and  becomes  septic,  hectic  fever  a 
amyloid  disease  may  occur. 
DIAGNOSIS. 

From  Phimary  Pelvic  Auscess. 

From  Knee- Joint  Disease  ;    Knee-joict  symptoms. 

Caries   of  the   Spine,   Psoas   Abscess  ;    Angular   curvatn 

pain,  and  rigidit\"  of  spine. 
Ihflamed  Psoas  Burs.i. 
Sciatica  ;     Nerve    is    tender,    and    flexion    hiirt^   more   tli 


Sacro-iliac    Disease  :     Compression    of    pelvis    is    painful — 

ApjDareot  lengthening  ot  leg — Pain  over  sacro-iliac  joint. 

In  all  the  above  true  hip-joint  movements  are  unimpaired. 

Also :     From    Congenit.u.    Dislocation  :     Absence    of    pain — 

Often  bilateral — Reducibility. 

OsTEO- arthritis  I    Elderly   patient — Long   historv — Grating — 

Often  free  movement. 
Coxa   Vara  :     Eversion   is   combined   with   adduction — Great 
prominence   of   the   trochanter — Absence   of   tenderness    on 
pressure^Passive  movements  painless. 
DIAGNOSIS   OF   THE   STRUCTURE   CHIEFLY   IMPLICATED 
IN  HIP  DISEASE. 

In  Synovial  Disease  passive  movements  are  almost  as  painful 

as  active.     Movement  is  much  more  painful  than  jarring. 
In  Disease  Chiefly  Affecting  the  Bones,  active  movements 
are  much   more  painful  than  passive,   because   they  crowd 
together  joint  surfaces  by  the  muscular  contraction.     Jarring 
the  joint  is  more  painful  than  passive  movements. 
TREATMENT, 

Conservative  Treatment  is  the  general  rule,  because  it  gives 


4 
I 
4 


good  results,  and  because  operative  treatment  almost  always 
t  fun   ■■ 


loss  of  joint  function. 
Rest   in    Bed  with  weight  extension  is  required  11 
the  flexion  and  some  of  the  abduction  or  adduction 
have  been  cured.     Usually  a  month.  01 


Tuberculoua  Disease  of  the  Hip — Trealmeni,  continued. 

2.  A  Single  Thomas's  Hip  Splint  applied  after  the  limb 
has  been  put  into  good  position.  A  patten  must  be 
worn  on  the  good  leg,  and  then  the  patient  can  walk 
on  crutches.  Care  must  be  taken  that  it  does  not 
slip  round  to  the  outer  side  of  the  leg.  Usually 
required  for  sLt  to  tu'elve  months,  and  m.ust  not  be 
discontinued  until  all  pain  and  tenderness  are  over, 
and  the  X  rays  show  no  active  disease. 

3.  A  Double  Thomas'  Splint.  For  youn^  children  who 
cannot  use  crutches,  or  in  whom  the  splint  slips  round 
to  the  outer  side  of  the  leg. 

ABTHBECTOMy  Without  excision  is  very  seldom  employed, 
because  conservative  measures  give  such  good  results  in 
mild  cases,  and  excision  is  required  in  most  of  the  advanced 

The  joint  may  be  opened  behind  or  in  front,  and  the  lemur 
temporarily  dislocated.  All  the  synovial  membrane  is 
dissected  away,  and  carious  foci  in  the  femoral  neck  or 
acetabulum  scraped. 

It  may  be  indicated  when  prolonged  conservative  treat- 
ment is  impossible. 
Excision  is  indicaten  in  the  third  stage  of  the  disease,  i.e.  ; 

lATien  abscesses  have  formed  which,  on  opening,  are  found 
to  communicate  with  the  joint. 

When  marked  shortening  indicates  joint  destruction. 

Also  when  prolonged  conservative  measures  have  failed  to 

The  Anterior  Incision  outside  the  sartorius  is  the  most 
generally  useful,  because  it  divides  no  important  blood- 
vessels, it  aSords  ready  access  to  the  joint,  and  leaves 


The  Posterior  Incision   is  most  useful  when  posterior 
abscesses  have  formed,  or  when  the  head  of  the  Ijone 
lies  dislocated  backwards. 
The   Removal  of  all  Diseased  Structures,  especially 
sequestra  in  the  head  and    neck  of   the  bone  and  the 
acetabulum,  is  best  done  by  a  large  dusting  gouge. 
After-treatment. — The  limb  should  be  put  up  in  marked 
abduction:     (1}  In   order   to   cause   apposition   of   the 
stump  of  the  femur  and   the  acetabulum;   and   (2)  To 
compensate  for  the  shortened  limb  by  the  subsequent 
jjelvic    tilting    downwards    on    the    affected    side.     An 
adductor  tenotomy  may  be  necessary  to  bring  this  about. 
The  limb  must  be  kept  abducted  for  si.\  weeks  by  a 
plaster  or  other  splint. 
Amputation  is  very  rarely  called  for.     It  is  indicated   when 
the  knee  as  well  as  the  hip  is  involved,  when  other  operations 
have  repeatedly  failed,  when  iotrapelvic  disease  is  extensive, 
and  when  septic  sinuses  defy  other  treatment,  or  when  the 
Jimb  is  painful  and  useless. 
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OBteo-artlirHJs  of  the  Hip  is  common  in  olA  people.     Produces 
shortening  of  the  leg  with,  raising  ot  the  trochanter.     Flexion  and 
abduction  are  limited  first,  and  later  all  the  movements  become 
arrested  by  the  locking  of  osteophytes. 
No  special  treatment  is  available. 

Ankylosis  of  the  Hip. 

CAUSES. — Tuberculosis,    pymiia,    gonorrhcea,    osteo-arthritis,    or 


TREATMENT. — Nothing  is  required  if  the  hmb  is  in  good  position 
without  much  shortening. 

Gradual  correction  by  weight  extension,   for  false  or   fibrous 

ankylosis  in  a  bad  position. 
Fixation    in    an    abducted    position    (vide    after-treatment    of 

excision  of  the  hip  for  tuberculous  disease)  is  very  valuable 

in  cases  with  much  shortening. 
Osteotomy    through    the    neck    of    the    femur    or    below  the 

trochanters  is  required   in  all  cases  of  bony  ankylosis  in  3 

faulty  position. 

DISEASES  OF  THE  KNEE  JOINT. 

Incidence  of  Disease. — The  knee  joint  is  more  commonly  affected 
by  injury  and  disease  in  all  its  varieties  (except  perhaps  gout) 
than  any  other  joint. 

Simple  Synovitis. — The  joint  is  held  in  a  semi-flexed  position. 

SwcUing  appears  at  the  sides  of  the  patella,  above  and  below 

at  first,  and  then  it  cissumes  a  horse-shoe  shape,  surrounding 

the   patella,   except  below,   in   the  position  of   the  patellar 

ligament. 
Fluctuation  can  be  obtained  from  above  to  below  tlie  patella, 

pressing  on  the  sides  of  the  swelling. 
The  patella  can  be  made  to  tap  against  the  femoral  condyles. 

This  is    best    done    when    the    limb    is    extended    and   the 

quadriceps  are  relaxed. 

Tttbercalous  Disease  begins  in  the  bones  in  children  most  com- 
monly, and  in  the  synovial  membrane  in  adults. 

Rarely   bone  disease   may  produce  an  extra-articular  abscess 

without  afiecting  the  joint. 

IN  THE  FIRST  STAGE  of  disease  of  the  joint  cavity,  the  signs  of 

synovial  distention  as  above  given  are  present  ;    but  the  hollows 

of  the  knee  are  tilled  by  a  doughy  substance  instead  of  fluid. 

Later,  especially  in  children,  a  spindle-shaped  swelling  is  formed 

by  the  knee,  the  muscles  of  the  thigh  and  calf  being  much 

wasted. 
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Tuberculous  Disease  of  Knee  Joint,  coniinned. 

IN  THE  SECOND  STAGE,  aisplacement  occurs,  wiiich 

plete  form  is  tourfotd,  i.e.,  displacement  of  the  tibia  backwards 
and  outwards,  flexion,  and  external  rotation.  This  is  due  to  the 
predominant  action  of  the  hamstring  muEicles,  and  especially  the 

THIRD  STAGE.— Actual  shortening  of  either  femur  or  tibia,  or  of 
both,  from  absorption,  is  produced  by  bone  destruction. 

Abscesses  form,  and  usually  point  at  the  side  of  the  patella,  but 
may  track  up  the  thigh  or  down  the  leg. 
TREATMENT.— The  knee  joint  probably  gives  worse  results  than 
any  other  to  conservative  treatment,  i.e.,  the  majority  of  cases 
relapse  after  it,  and  come  to  an  eventual  operation. 

Conservative  Treatment. — The  hmb  is.  if  necessary, 
straightened  by  a  weight  extension,  and  then  lixed  in  a 
Thomas's  knee  splint.  Bier's  treatment  may  be  well  com- 
bined with  this.  Probably  six  to  twelve  months  will  be 
reqnired,  but  much  shorter  periods  are  nsually  employed. 
It  is  indicated  as  a  flrst  measure  in  ail  early  cases,  especially 
in  children ;  in  cases  when  the  disease  is  purely  osseous  or 
purely  synovial. 
Arthrectomv,  i.e.,  a  removal  of  all  the  synovial  membrane, 
and  but  little  of  the  cartilages,  gouging  out  carious  bone  foci, 
with  an  attempt  to  leave  a  movable  joint. 

This   very   seldom   succeeds,   and   leaves   either   a   weak, 

painful,   fibrous   ankylosis,   or   requires   a   more   radical 

excision.     It  is  specially  adapted  for  synovial  disease  in 

young  children. 

Excision     is     indicated:      (i J  When     conservative     measures 

have   failed  ;    (J)  When   the   disease   has   progressed  to  the 

second   and   tlurd   stages  ;    (3)  la   almost   all   adult   cases  ; 

(4)  When  faulty  ankylosis  has  occurred. 

Bony  ankylosis  in  a  straight  position  should  be  aimed  at. 
The  lateral  and  crucial  ligaments  are  freely  divided  and 
all  the  synovial  membrane  and  cartilages  removed,  with 
all  the  diseased  bone. 
Close  apposition   by  mechanical   means  is  very   desirable 
in  order  to  secure  bone  union. 
Amputation   is   very   rarely  called    for.     Septic   sinuses   with 
necrosis  at  the  back  of  the  joint  may  demand  it, 
ANKYLOSIS  usually  results  from  septic  or  tuberculous  arthritis. 
Flexion  with  backward  and  outward  displacement  of  the  tibia 
with  eversion  of  the  leg  is  the  common  position.     Hyper- 
extension  is  occasionally  seen. 
Treatment. — Weight    extension,    aided    by    hamstring    teno- 
tomies  in   slight    fibrous    cases.      Excision   and   fixation   in 
bad  fibrous  ankylosis.     Cuneiform  osteotomy  and  rectification 
""  bony  ankylosis. 
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DISEASES  OF  THE  ANKLE  JOINT. 

Synovial  DiBtention  is  rare  from  simple  causes.      The  chai 

the  early  stages  of  tuberculous  disease. 
TtfbercafotiB  Disease  begins  in  the  astragalus,  or  less  commonly  in 
the  synovial  membrane  or  tibia  or  fibula.  The  swelling  appears 
under  the  extensor  tendons  in  front  of  the  joint,  and.  at  the  sides 
of  the  tendo  AchiUis  behind.  The  foot  is  held  in  a  position 
of  plantar  tiexiou. 

THe  disease  is  very  liable  to  spread  to  the  other  tarsal  joints. 
TREATMENT,— Conservative  measures  should  be  given  a  prolonged 

Scraping  out  diseased  foci  through  anterior  incisions,  with^ 
Removal  of  the  Astragalus,  is  required  ia  relapsing  or 
suppurating  cases. 

Amputation  is  indicated  when  other  measures  have  failed,  and 
especially  in  older  patients. 

AnfcyltMla. — This  is  very  common  as  the  result  of  injury  or  talipes. 
If  in  faulty  position  an  astragalectomy  will  often  enable  it  to  be 
rectified, 

DISEASES  OF  THE  TARSAL  JOINTS. 

Incidencc^-Gonorrhrea,  tubercle,  osteoarthritis,  and  gout  are  the 
commonest   affections,   together   with   the  changes   secondary  to 
various  forms  of  talipes. 
TnbercuIoitB     Disease. — Bones     are     often     primarily     affected, 
especially  the  os  calcis,  astragalus,  scaphoid,  and  cuboid. 

The   joints   between   the   astragalus   and   scaphoid,   the   three 
cuneiforms,  and   three   inner   metatarsals  communicate  with 
one  another  so  easily  that  disease  of  one  generally  spreads 
to  the  others. 
The  joints  between  the  os  calcis  and  cuboid,  and  that  between 
the  cuboid  and  two  outer  metatarsals,  may  be  affected  singly. 
Swelling  occurs  over  the  affected  joints,  and  is  diffuse.     Tender- 
ness is  marked  over  affected  bone^. 
TREATMENT.— Conservative   Treatment   should   be   tried    for 
prolonged  periods. 

Limited  Operations  are  only  suitable  in  rare  cases  when  one 
bone  or  joint  is  alone  affected,  e.g.,  the  astragalus  or  os  calcis, 
or  calcaneo-cuboiil  joint. 
Excision  of  the  Posterior  Tarsal  Bones  (Mikulicz' 
excision),  fixing  the  anterior  part  of  the  tarsus  in  a  line  with 
the  tibia  and  fibula,  after  excision  of  the  adjacent  cartilage 
surfaces,  may  be  tried  for  extensive  bone  and  synovial  disease. 
Amputation   by  Syme's   method   is   usually  required   in   cases 
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Chapter   XXIIl. 

THE  DIAGNOSIS  OF  AFFECTIONS 
OF  THE  JOINTS. 
Tlie  History. 

1.  TRAUMATISM. — The  nature,  time,  and  degree  of  injury  should 

be  ascertained.  Thus  in  Fractures,  Dislocations,  and 
Sprains,  the  injury  is  great  and  the  disability  immediate.  A 
trivial  injury,  ioUowed  by  joint  affection  after  a  quiescent 
interval,  is  characteristic  of  Tuberculous  Disease.  An 
injury  of  moderate  degree,  which  is  often  indirect,  followed  by 
a  swelling  alter  a  short  interval,  indicates  Synovitis.  A 
trivial  injury  followed  by  immediate  painless  swelling,  i5 
suggestive  of  Hemophilia. 

2.  A  PRE-EXISTING  DISEASE.— One  of  the  exanthemata— e.g., 

scarlet  lever — influenza,  or  enteric,  may  cause  a  Suppurative 
Arthritis.  Parturition,  or  any  septic  ulcer  or  wound,  may 
precede  Py.«mic  Arthritis.  Gonorrhtea  or  gleet  occurs  before 
Gonococcal  Affections  of  the  joints.     H.choc>hilia. 

3.  THE  PROGRESS  OF  THE  DISEASE.— The  history  of  previous 

attacks  and  intermitteiice  in  the  symptoms  is  characteristic  of 
Internal  Derangement.  Sudden  onset,  with  rapid  ameliora- 
tion, of  Traumatic  Affections.  Slow  and  steady  progress,  of 
TtJDBRCULOUS  Disease  ;  and  great  chronicity,  with  intermittence 
of  the  symptoms,  of  Osteo-arthritis. 

Tbe  ClaBaiftca-tion  of  joint  affections  for  diagnostic  purposes. 

I.  TRAUMATIC. — Arising  as  the  direct  result  of  an  injury. 
Fractures  involving  the  joint — Dislocations — Sprains — Separated 
epiphyses — Traumatic  synovitis  and  arthritis  —  H^marthrus 
and  hemophilia. 

J.  INFLAMMATORY. — Presenting  the  physical  signs  of  inflamma- 

(a)  Localised  to  a  Single  Joint. — Synovitis  and  arthriti;, 
(simple  or  septic).  Acute  gout.  Acute  infantile  arthritlF, 
pyff^mia,  and  specific  fevers  (exceptionally  attack  a  single 
joint). 

lb)  Involving  Many  Joints 
Rheumatis  m — Gonorr  h  cea — 
Acute  osteo-arthritis. 
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.  CHRONIC  SPECIFIC   INFECTIONS. 

(n)  Tuberculous, ^Pain,  with  the  absence  of  other  signs  of 
inilammation,  and  chronicity,  with  steady  progress,  are  the 
mam  signs  oj  this.  Also  the  reaction  to  tuberculin  and  the 
ophthaltnic  reaction  may  be  useful  in  obscure  cases. 
(6)  Syphilitic. — These  are  rare  and  seldom  diagnosed  in  the 
absence  of  other  evidence  of  syphilis.  Chronic  or  subacute 
synovitis  or  arthritis,  with  marked  absence  o£  ] 
suggestive. 
.  DEGENERATIVE  or  chronic   inflammatory.— Consjiicu 

formity  of  the  articular  ends  of  the  bones,  generally  with  maiked 
grating  and  increased  synovial  fluid,  are  the  characteristics  of 
this  class,  which  includes ;  Osteo-arthritis  (the  various  chronic 
forms) — Charcot's  disease — Chronic  haemophilia — Chronic  gout — 
Chronic  synovitis. 

Pfaysical  Examlna'tjoii  of  the  affected  }oint.     Comparison  should 
always  be  made  with  the  sound  side. 

1.  SWELLING. — The  shape,  position,  and  character  of  any  swelling 

determine  whether  it  affects  the  synovial  membrane,  the  bony 
ends,  or  adjacent  structures,  e.g.,  burss  or  tendon  sheaths. 

2.  INFLAMMATORY  SIGNS  are  redness,  heat,  tenderness,  pain. 

and  oedema.  These  indicate  various  forms  of  synovitis  and 
arthritis.  Marked  cedema  and  acute  tenderness  indicate 
suppuration.  Swelling  and  tenderness  over  the  bones,  with 
starting  pains  at  night,  occur  when  the  cartilages  and  bones 
are  diseased,  i.e.,  in  arthritis,  as  distinguished  from  synovitis. 

3.  MEASUREMENT  OF  THE  GIRTH.— At  the  joint  it  indicates 

the  degree  of  svrelUng.  .\bove  and  below  the  joint  it  shows 
vriiether  there  is  any  muscular  wasting,  such  as  occurs  so  con- 
spicuously in  tuberculous  and  osteo^arthritic  limbs.  Care  should 
be  taken  in  these  measurements  to  take  corresponding  points 
on  the  two  limbs,  i.e.,  at  a.  definite  distance  from  a  bony  point. 

4.  RELATIVE  POSITION  OF  BONY  POINTS.— Two  precautions 

are  necessary  ;   (a)  To  taJte  points  which  accurately  correspond 

to  one  another  on  the  two  sides  ;   (6)  To  have  the  two  limbs  in 

the  same  position  during  the  measurement. 

If  the   Bonv  Points  are  Situated  on  the  Same  Bone, 

e.g.,  the  olecranon  and  the  styloid  process  of  the  ulna,  an 

altered  measurement  shows   a    fracture  or  disease  of   the 

If  the  Bonv  Points  ase  Situated  on  Different  Bones, 
altered  measurements  may  show  abnormality  of  any  of  the 
bones  or  joints  intervening  between  tlie  two  points,  e.g., 
the  distance  from  the  anterior  superior  iliac  spine  to  the 
internal  malleolus  may  be  due  to  injury  or  disease  of 
the  ilium,  acetabulum,  hip  joint,  neck  or  shaft  of  tlie 
femur,  knee  joint,  or  tibia. 

If  THE  Bony  Points  are  Situated  Adjacent  to  a 
altered  measurements  indicate  an  affec1.\ow  o\  ■Ccvt  " 


I 


212    DIAGXOHIH     OF     AFFKCTIOXS     OF    JOIXTS  ■ 

Physical  Examination —Relative  Position  of  Bony  Pointa,  canltuued. 

the  bony  end*  concerned  in  it,  e.g.,  the  relation  of  the  iliac 
spine  to  the  trochanter  3howa  the  condition  of  the  hip  joint 
or  head  and  neck  of  tlie  femur. 
These  measurements  are  of  especial  value  in  traumatic 
conditions,  e.g.,  Fractures  akd  Dislocations,  and  in 
Tl-berculods  Joint  Disease. 

5.  PASSI\'E   MOVEMENTS.— Care   should   be   taken   to   exclude 

movements  of  neighbouring  joints,  e.g.,  in  the  shoulder  joint 
the  scapula,  should  be  flxed,  and  in  the  hip  joint  the  pelvia. 
Absolute  PAraLEss  Fixation  indicates  bony  ankylosis. 
Partial    Fixation     with     Painful     Movement    indicates 

synovitis,  arthritis,  or  iibrous  ankylosis. 
Movement   which   is   Free   and   Painless,    but   Limited, 

indicates  false  or  extra-articular  ankylosis,  and  often  results 

from  fracture  or  dislocation. 
Painless  Grating  indicates  chronic  osteo-arthritis,  Charcot's 

joint,  chronic  haemophilia,  or  chronic  synovitis. 
Painful  Grating  indicates  cartilage   destruction   and  bone 

disease  in  arthritis,  notably  in  tuberculous  conditions. 
The    Range    op   Movement   not   Altering  under  An.«s- 

thesia    indicates    organized    ankylosis,   as    distinguished 

from  the  early  stages  of  synovitis  and  arthritis. 

6.  ACTIVE    MOVEMENTS.— Generally    correspond    with    passive 


Marked    Loss    of    Activi 
Movements  suggests  a  n 
Active    Movements     being     much"  more    Painful"  ^ 
Passive  indicates  that  the  joint  surfaces,  and   especially 
the  bony  ends,  are  involved,  because  every  active  move- 
ment tends  to  "  crowd  together  "  the  joint  surfaces.     In 
general  terms  this  distinguishes  arthritis  and  bone  disease 
from  mere  synovial  disease. 
Pressing  the   Bony  Ends  Together  is  productive  of  pain 
in  the  same  class  of  case. 
,  EXCLUSION   OF   NEIGHBOURING   STRUCTURES.— These 
are  particularly:    (a)  Bursa?;    and  (b)  Tendon  sheaths.     The 
locality  of  the  swelling  and  the   limited  character  of  painful 
movements  should  enalile  one  to  exclude  these. 
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INJURIES  AND  DISEASES  OF  THE  SPINE. 

FRACTURES  OF  THE  SPINE. 
Canaea. 

DIRECT  VIOLENXE.— Spine  breaks  at  the  point  struck. 
INDIRECT    VIOLENCE.— Spine    usually    breaks    at    about    the 

junction  between  the  most  movable  and   the  most  fixed  parts, 

i.e.,  between  the  neck  and  back. 

Varieties. 

I\'COMPLETE  FRACTURES.— The  continuity  of  the  column  is 
not  ilestroyed. 

Spinous  processes,   transverse  processes,   and   lamina  may  be 
broken  and  displaced.     They  are  of  importance  because  late 
affections  of  the  cord  may  follow.       Occur  in  the  cervical  or 
dorsal  regions. 
COMPLETE  FRACTURES  or  fracture -dislocation. 

Fractur  e-d  j  slocatlons. 

ANATOMY  —Most  common  in  the  cervical  and  upper  dorsal 
regions  The  articular  processes  are  always  fractured,  except 
occasionally  in  the  cervical  region.  The  body  or  intervertebral 
disc  is  fractured  or  torn.  The  hgaments  are  extensively  lacerated. 
Fracture  commmution  and  impaction  of  the  lamince  and  spinous 
processes  may  oci-iir  The  upper  fragment  is  usually  displactd 
forwarj 

The  cord  is  either  crushed  betiveen  the  lamince  above  and  the 
bodies  below,  or  it  is  cut  across  or  transfixed  by  bony  frag- 
ments, or  its  structural  continuity  is  severed,  whilst  the  bones 
regain  their  normal  position  by  natural  recoil  or  treatment. 
SIGNS. 

Deformity   of   the    Spine. — Usually   an    angular   curvature. 
There  may  be  a  mere  irregularity  in  the  line  of  the  spinous 


Signs  of  Local  Thatima.- — Bruiai 
Crepitus  is  indistinct,  and  not  t 

the  utmost  gentleness. 
Paraplegia,  An.i;sthesia,  Loss  of  the  Reflexes  (see  below). 
Vasomotor  Paralysis,  with  rise  of  temperature  in  tVit  ^siVi. 

below  the  lesion,  up  to  nti°  F.,  ot  everv^vv^et- 
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Fracture-dislocations— Signs,  CO n/innrfu'. 
Trophic  Lesions, 

I.  Acute  bed.-sore3  form  over  the  sacrum  or  buttocks. 
Less  often  over  the  anterior  superior  spine  or  heels. 
They  occur  about  three  days  after  the  injury,  or  at  any 
later  date  if  myelitis  arises.  Pressure,  and  fouling  with 
iirine  or  faeces,  act  as  exciting  causes.  A  large  deep 
slough  forms  rapidly,  and  the  bone  is  finally  exposed. 
i.  Of  the  urinary  organs.  Sloughing  may  occur  in  the 
bladder,  urethra,  penis,  or  scrotum.  Septic  inflamma- 
tion ascends  to  the  kidney  as  a  pyelitis  and  pyelo- 
nephritis. 
Affection  of  the  Bladder  Muscles  :  either  true  incontim 

retention  with  overflow,  or  involuntary  reflex  micturition. 
Paralysis  of  the  RectL'm  or  its  sphincters. 
Metedrism  from  the  abdominal  wall  paralys 
Priapism. 
Embarrassme 
abdominal  i 
TREATMENT. 

General. — To  be  lifted,  upon  some  supporting  sheet,  and  not 
picked  up  by  the  legs  and  shoulders.  Bed  should  be  firm 
and  upon  fracture  boards.  Special  care  of  the  lower 
extrenuties  lest  they  get  burned  by  hot-water  bottles. 
Reduction  under  an  amsthetic  :  If  the  lesion  is  below  the 
cervical  region  ;  if  the  paraplegia  is  incomplete.  Is  beat 
performed  about  twenty-four  hours  after  the  accident,  when 
shock  has  passed  off. 
Laminectomy.. — (i)  If  the  injury  to  the  cord  is  only  partial, 
indicated  by  a  retention  of  the  deep  reflexes  and  of  the  sense 
of  heat  and  pain,  (2)  Lesions  oi  the  cervical  spine,  (3) 
Lesions  of  the  Cauda  equina.  (4)  When  paraplegia  arises 
at  an  interval  after  the  accident,  (5)  When  the  neural  arch 
is  driven  in. 

The  operation  should  be  done  as  soon  as  [lossible  after  the 

injury  to  the  cord  is  clear.     If  once  degeneration  of  the 

cord  has  begun,  it  is  useless. 

Symptomatic   Treatment, — (0)   Alone:  when  total  transverse 

lesion  has  occurred  :  when  the  deep  reflexes  are  absent ;  when 

myelitis  with  trophic  lesions  has  set  in  ;   when  the  patient's 

condition  Ls  desperate,     (b)  In  conjunction  with  or  following 

any   of   the   above  :     Retention    apparatus,   e.g.,   sand-bags. 

Patient  should  be  moved  as  a  whole  and  not  twisted.     Skin 

kept   dry   and     clean    with    spirit    lotions    and    antiseptic 

powders.     The  sheets  kept  smooth  and  clean.     The  urethra 

disinfected    and    kept    covered    by   an   antiseptic    dressing. 

The    urine    drawn    off    by    sterile    rubber    catheter    where 
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Dlslocatjone  of  tbe  Spine. 

OCCUR  only  in  the  cervical  region,  where  the  horizontal  articular 

surfaces   aiUow   this   possibility ;     most   commonly   between   the 

fifth  and  sixth  cervical  vertebrse. 
VARIETIES.— Unilateral  and  bilateral. 
DISPLACEMENT.— The    upper    part    of    the    spine    is    displaced 

forwards,  the  articular  processes  locking  against  the  lower. 
SYMPTOMS  AND  SIGNS  —Sudden  death  in  complete  dislocations 

in  the  upper  part      Signs  of  cord  injury  in  most  cases.     Neuralgia 

of  the   nerves   at   the   seat   of  injury.     Some   deformity,   either 

forward  displacement  or  rotation. 
TREATMENT. — Reduction  under  an  anesthetic,  or  open  operation 

when  reduction  ha^  failed,  with,  possibly,  removal  of  part  of  the 

lower  articnlar  proceasea 

DISEASES  OF  THE    SPINAL   CORD   AND   NERVES 
WHICH    MAY   FOLLOWS   INJURIES. 

Varieties.— ([)  Traumatic   neurasthenia    (railway  spiue)  ;    (2)  Con- 
cussion   of     the    cord     (molecular     disintegration);      (3)   Spinal 
meningitis  ■;  (4)  Hemorrhage  into  or  round  the  cord  ;  (5)  Myelitis  ; 
(6)  Laceration  of  the  cord  ;    (7)  Paraplegia. 
I.  TmamaticNeuraethetiia,  or  railway  spine,  occurs  after  a  severe 
accident  which  has  caused  both  mental  and  physical  shock. 
The  Symptoms  are  usually  absent  or  trivial  for  the  first  few 
days  after  the  accident.     Pain  in  the  head  and  back,  especially 
in  the  lumbar  region.      Mental  changes:  a  loss  of  the  power 
of  concentration,  undue  excitabiEty.  etc.     Some  functional 
disturbance  of  micturition.     Varying  and  changing  areas  of 
partial  anesthesia  or  hyperassthesia. 
Treatment  is  constitutional — chiefly  rest. 
3.  Concasalon   of  the   Cord. — A  molecular  injury  or  disintegra- 
tion without  visible  lesion. 

It  jH-oduces  exactly  the  same  Symptoms  as  a,  partial  or  total 
laceration  at  the  time,  but  the  symptoms  (paraplegia)  may 
rapidly  disappear.  Priapism  is  said  not  to  occur  in  con- 
cussion.    But  more  frequently  the  symptoms  are  permanent. 

3.  Spinal  Menlngitia  may  be  simple  and  plastic,  or  septic. 

Localized  pain  In  the  hack  increased  by  movement.  Neuralgic 
pain  alocg  the  course  of  the  spinal  nerves.  Spastic  rigidity, 
with  painful  cramps.   Hypera«tJieaia,witheJtaggerated  reflexes. 

4.  Spinal  Haemorrhage. 

(a)  I  NT  R.\MEDULLARY.— Hemorrhage  into  the  central  parts  of 
the  cord.     Most  common  in  the  lower  cervical  region. 

Paraplegia  of  an  incomplete  type  immediately  follows  the 
injury.  Senses  of  pain  and  temperature  are  often  lost 
without  anaesthesia.  No  signs  of  irritation  of  the  spina.1 
nerves.     Pecmauent  damage  caused  \yj  5^tia\it^\>ssWiisi^^ 
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Spinal  Haemorrhage,  continued. 

[b)  EXTRAMEDULLARY.— HEemoirhage  between   the  bones  and 
dura,  and  between  the  dora  and  cord. 

Paralysis  comes  on  gradually  at  an  interval  after  tke  injury. 
Severe  pain  with  muscular  spasms  are  caused  by  irritation 
oi  the  roots  of  the  spinal  nerves. 
Recovery   may  be  expected,  as  no  permanent  cord  damage 
results. 

5.   MyeU-tlB  may  arise  from  a  septic  wound  or  as  a  part  of  tlie  result 
of  any  special  injury. 

The  usual  symptoms  of  paraplegia  are  associated  with  specially 

marked     trophic     disturbances,     e.g.,    acute     bed-sores,    or 

sloughing  cystitis  ;   rapid  atrophy  of  muscles  supplied  by  the 

afiected  segments. 

5.  Laceration  of    -tbe  Cord. — Paraplegia  the  most  constant  and 

earliest    result.     Meningitis    or    myelitis    often    complicate    the 

paraplegia.     Spinal   hemorrhage   may   accompany   or   cause   the 

paraplegia. 

7.  Paraplegia  resulting  from  spinal  injuries. 

RELATION  OF  THE  CORD  TO  THE  VERTEBRAL  SPINES  :— 
Fourth   cervical    nerve    segment    (diaphragm)   corresponds   to 

second  cervical  spine. 
The  cervical  enlargement  (arm)  to  3rd-7th  cervical  spines. 
The  lumbar  enlargement  to  I0th-T2th  dorsal  spines. 
The  lumbar   segments   (front   of   the  thigh,  etc.)   to   gth-nth 

dorsal  spines. 
The  sacral  segments  (the   rest   of   the   leg,  etc.,   rectum   and 

bladder)  to  iith  dorsal- ist  lumbar  spines. 

Cauda  equina  to  2nd  lumbar-2nd  sacral  spines. 

CAUSES  OF  TRAUMATIC  (SPINAL)  P.\RAPLEGIA. 

1.  Immediately    following   the   injury:     Concussion   (without 

manifest  injury).  Contusion  with  intramedullary  hasmor- 
rhage.  Laceration  of  the  cord  by  crushing  of  penetrating 
wounds. 

2.  Arising  after  an  Interval  :   Extramedullary  hemorrhage 

[twenty-four  to  forty-eight  hours  after,  without  pyrexia). 
Inflammatory  exudation  of  meningitis  [three  days  or  more 
after,  with  pyrexia).     Pressure  of  callus  or  cicatrices  (two 
weeks  or  more  after). 
SIGNS  OF  A  TOTAL  TRANSVERSE  SPINAL  LESION. 

1.  In  the  Abea  Supplied  by  the  Nerves,  Below  the 
Lesion. — Complete  motor  paralysis,  followed  by  late  rigid- 
ity and  contraction  of  the  muscles.  Complete  ansesthesia. 
with  loss  of  senses  of  pain  or  temperature.  Complete  and 
permanent  loss  of  the  deep  reflexes.  Temporary  loss  oJ 
the  superficial  reflexes.  Vasomotor  paralysis,  with  trophic 
lesions.  Visceral  paralysis  (bladder,  rectum,  intestines), 
according  to  the  site. 


2.  Ik  the  Area  Supplied  by  the  Nerves  at  the  Site  on 
THE  Lesion.— Paralysis,  with  rapid  and  flaccid  atrophy  of 
tte    muscleg.     Zone    of    hyperesthesia    from    nerve-root 

SIGNS  OF  A  PARTIAL  LESION.— The  central  parts  of  the  cord 
may  escape  injnry.  In  this  case  the  deep  reflexes  are  retained 
or  soon  regained  ;  the  senses  of  pain  and  of  temperature  are 
retained  ;   the  ansesthesia  may  only  be  partial. 

In  cases  of  recovery  from  concussion  or  contusion  the  fnnctions 
of  the  cord  are  regained  in  the  following  order  :  Deep 
reflexes — Sense  of  pain  and  temperature — Tactile  sensation — 
Motor  power. 

Special  Featares  of   lesions  occurring  at  different  levels  of   the 
spine. 

1.  LOWER    LUMBAR    AND    SACRAL    REGIONS.— The    cauda 

equina  is  crushed. 
Paralysis  of  all  leg  muscles  except  the  psoas,  iliacus,  quadriceps 

extensor  feraoris,  and  the  adductors. 
Paralysis  of  all  the  perineal  and  penile  muscles. 
Anesthesia  of  the  perineal  and  genital  regions,  also  of  the  foot 

and  the  outer  side  and  back  of  the  leg  below  the  knee. 
Bladder  is  paralysed.     Retention   at  first  with  overflow,  but 

true  incontinence  later  from  atrophy  and  relaxation  of  the 

sphincters. 
Rectum.     The    sphincter    is    paralyzed,    and    incontinence    of 

faeces  results. 

2.  LOWER  DORSAL  AND  UPPER  LUMBAR  REGIONS.— The 

lumbar  enlargement  is  injured  with  the  origins  of  the  lumbar 
and   sacral  plexuses,  and   the  centres   for  the   bladder  and 

Total  paralysis  and  anaesthesia  ol  the  legs  and  perineum. 
Bladder  and  rectum,  from  an  injury  to  their  centres,  have  their 

sphincters  relaxed  from  the  first,  with  true  incontinence  of 

urine  and  f^ces. 
Malked  tendency  to  sloughing  of  the  skin  and  bladder. 

3.  MID-DORSAL   REGION.— In    addition    to   the   paralysis   and 

anxsthesia   in   the   last,   paralysis    and    anesthesia   of   the 

abdominal  wall  and  some  of  the  lower  intercostal  spaces. 
Meteorism  results  from  the  abdominal  paralysis. 
A  painful  girdle  at  the  waist  occurs  from  hyperesthesia. 
Bladder   shows   retention   with   overflow,    but   later   a   reflex 

involuntary  mictnrition  may  occur. 
Rectum  is  not  much  affected,  but  constipation  is  marked  from 

the  abdominal  paralysis. 

4.  UPPER    DORSAL     REGION.— In     addiHon     to     the     above,    . 

paralysis  of  the  intercostal  muscles. 
Bronchitis  with  congestive  pneumonia  is  very  frequent. 
Priapisra  may  occur. 
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■  Special  Features  of  Lesions,  coiiliniied. 

H  s.  LOWER    CERVICAL    REGION— In     addition     to     the 

H  paralysis  aod  anesthesia  of  the 

^B  Priapism  is  almost  constant. 

^1  Thepnpilsare  narrowly  contracted,  forming  the  so-called  "  spinal 

H  myosis,"  from  a  cutting  of  the  sympathetic  fibres  to  the  pupil. 

H  which  descend  in  the  cord  and  then  leave  by  the  lower  cervical 

H  and  upper  dorsal  nerves. 

H  6.  AT    OR    ABOVE    THE    THIRD    CER\aCAL,— Death    from 

H  asphyxia  due  to  involvement  of  the  phrenic  (fourth  cervical)  and 

m  the  intercostal  nerves. 

SPINA  BIFIDA. 
Definition. — A  delicicncy  of  the   vertebral   neural   archei.  throufih 
which  a  tumour   formed   by  mal-developed  cord   or  membranes 

Varieties.  I 

MYELOCELE.— Central   canal   of  the  cord   opens   upon  the   sfcin^ 
surface  in  the  sacral  region  (incompatible  with  hie).  ' 

SYRINGOMYELOCELE.— Central  canal  is  dilated,  and  the  nerves 

pass  outside  the  cyst. 
MENINGOMYELOCELE.— Dilatation   of   the   membranes   form  a. 
cyst ;   the  cord  is  attached  to  its  dorsal  wall,  and  ihe  nerves  pass 
through  the  cyst. 
MENINGOCELE.— A  cyst  formed  of  spinal  membranes  posterior 

to  the  cord,  which  is  not  aflected. 
SPINA  BIFIDA  OCCULTA.— No  tumour  occurs,  except  perhaps 
a  lipoma,  or  a  dermoid  with  long  hair. 
Signs. 

Tumour  in  the  median   line  of  the  spine.      Usually  over  the 

lumbo-sacral  region,  rarely  in  the  cervical  or  dorsal.     The 

tumour   is  (e^icept  in  spina  bifida  occulta)  translucent  and 

fluctuating. 

Pressure  on  the  Tumol'r  produces  bulging  of  the  anterior 

lontanelle,  and  convulsions. 
The  Edges  of  the  Gap  in  the  vertebral  lamina  can  be  felt. 
The  Skin  Covering  the  Tumour  is  thin,  red,  often  covered 
with  dilated  vessel;  or  ulcerated. 

CompIicatlOTiB. — These  are  meet  often  found  inthesyringoms'elocele. 

Other     Congenital     Defects.  —  Hydrocephalus  —  Tabpes  — 

Trophic   ulcers,   perforating  ulcer — Artliropathies   (Charcot's 

joint)  ankylosis  of  the  small  joints  o£  toes — Various  forms  of 

paraplegia. 

ProBnoniB. — Usually  very  bad.    It  is  serious  according  to  the  variety, 
in  the  order  named  above.     The  thickness  and  nutrition  of  the 
lying  skin  is  another  great  factor  in  prognosis. 


SACRO-COCCYGEAL    TUMOURS 


I 


Origin. 


Treatment. 

MsRE  Protection  by  a  pad  i.£  th^  skin  U  thick  and  healthy. 

Pdncture. 

Puncture  Followed    bv    Iodine    Injectioks  (iodine  gr.  x, 

potass,  iod.  «r.  xxx,  Riycerin  5J). 
Operation,  with  an  attempt  to  replace  the  cord  and  nerves 
ami  sew  the  mgmbrane  and  skin  over  them. 
The  patient  is  placed  in  an  inverted  position  to  lessen  the 
escape  of  fluid.     The  prospect  of  success  is  very  slight, 
except  in  pure  meningoceles,  which  are  rare. 
Removal  of  a  Lipoma  or  Dermoid  in  spini  bifida  occulta 
when  it  is  causing  paraplegia. 

SACRO-COCCYGEAL  TUMOURS,  | 

—From  noil-cl05ure  or  overgrowth  of  the  neurenteric  cmal. 
VarleUeB.^Dcrmoid  cyst  (in  connection  with  the  posterior  rectal 
wall  ;  between  the  rectum  and  coccyx  ;  on  the  skin  surface 
over  the  coccyx  or  sacrum).  Composite  tumours  chiefly  are 
myxomatous  adenoma  (ptoiiably  this  is  really  a  teratoma). 
Lipoma  (probably  a  degenerate  dermoid).  Teratoma  or  partially 
developed  twin.     Cystic  hygroma.     Sarcoma. 

Treatment— Removal  by  dissection. 

If  this  has  to  be  done  in  infancy  the  results  are  very  bad. 

TUBERCULOUS   DISEASE   OF  THE   SPINE 
(POTTS   DISEASE). 

Etiology. — Children  most  coramonly,  but  it  may  occur  at  any  age. 
A  strain  or  blow  may  act  an  a  predisposing  cause. 

Anatomy. — Lower  dorsal  region  is  the  common  site.     Cervical  region 

rarely  affected,  except  in  children.    Lombar  region  rarely  affected. 

except  in  adults.     There  are  three  different  anatomical  types  :^ 

t.   PERIOSTEAL. — The  disease  begins  beneath  the  periosteum  of 

the  bodies  beneath  the  anterior  common  ligament.     It  spreads 

beneath  the  ligament  from  body  to  body,  and  so  affects  a  number 

of    vertebrae.       It   invades   the   regions   of   the   intervertebral 

It  is  specially  common  in  adults. 

It  produces  no  angle,  but  only  a  slight  kyphotic  bend. 
z.  CENTRAL.— The  disease  bep^ns  in  the  centrum  at  the  point  at 
which  the  thin  epiphysis  joins  it.  It  spreads  into  the  centrum. 
the  adjacent  disc,  and  thence  to  the  next  cenCnim,  producing 
caries  and  softening.  The  weight  ol  the  column  above 
compresses  and  crushes  the  soft  carious  bodies,  and  produces 
an  angular  deformity.  This  form  thus  attacks  a  few  (usually 
two)  vertebra  only. 

"  ■    "  1  type  in  children. 
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Pott's  Disease— Anatomy,  ionlinired. 

3.  LOCALIZED  DISEASE  limited  to  one  vertebra.— Usually  in  the 
lumbar  region.  Either  under  the  anterior  common  ligament, 
or  affecting  one  of  the  processes.  A  definite  scquestnim  may 
be  formed. 

No  deformity  and  very  few  symptoms   except  an  absce„5 

After  its  origin,   Caseation,    Suppuration,   or   Necrosis   (rarely), 

takes  place. 
The  Disease  Spreads   by  abscess   formation   (see  below),  or  more 

rarely  to  the   spinal  membranes,  producing   a   looal   thickening, 

with  pressure  on,  or  disease  of,  the  cord. 
CuHE  TAKES  PLACE  by  a  falling  together  of  healthy  bones  50  as  to 

obliterate  the  diseased  focus. 
Ankylosis,   with   obliteration   of   the   affected   joints,   is   the   last 

stage. 
Signs  and  Symptoma.  <H 

1.  PAIN.  I 

(n)  Local  Pain  at  the  site  of  the  disease.     Often  inconspicuons,  j 
but  it  may  be  a  constant  dull  ache. 
Is  produced  by  jarring  the  spinous  processes  ;   by  pressure 
on  the  head  or  jerks  on  the  feet  ;    by  pressure  on  the 
transverse   processes  ;     by   flexion    or    rotation   of    the 
spine. 
(6)  Referred   Pain,   produced   hy   pressure   on   nerve   roots. 
Neuralgia  of  any  of  the  spinal  nerves,  according  to  the 
site  of  the  disease. 

Intercostal  neuralgia,  or  an  abdominal  girdle  pain,  arc 
much  the  most  frequent  of  these  signs.  In  children 
a  stomach-ache  may  be  the  only  complaint. 

2.  RIGIDITY.— Muscular  ri^dity  in  the  early  stages  of  the  disease, 

the  muscles  being  held  rigid  in  order  to  prevent  painfnl  move- 
ment. Ankylosis  produces  absolute  and  painless  rigidity  later. 
The  spine  cannot  be  flexed  or  rotated  ;  this  is  most  marked  in 
the  upper  regions  of  the  spine.  In  the  cervical  region  the  head 
is  supported  by  the  hands. 

In  little  children,  place  the  patient  on  his  face  and  lilt  the 

feet ;  the  natural  dorsiflesion  which  would  be  produced  is 

prevented. 

■;.  DEFORMITY.— Angular  displacement  at  the  site  of  the  disease 

is  the  rule  in  "  central  "  disease.     The  bodies  fall  together,  and 

the  spinous  process  of  the  vertebra  above  (dorsal  region),  CH"  of 

the  vertebra  below  (lumbar  region)  forms  an  angle  projecting 

backwards. 

A   backward    curve   affecting    several    or   many  vertebrie 

usually  results  from  the  periosteal  type  of  disease. 
No    displacement    at   all    occurs    in    very   limited    or    in 
extensive   disease    which   is   quite  superficial,  and  it  is 
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Comneosatory  curves  in  a  forward  direction  occur  above 
and  below  the  disease  in  order  to  maintain  the  equi- 
librium of  the  body. 

In  the  typical  extreme  angular  deformity  of  the  dorsal 
region,  a  hump  is  produced  by  it  ;  the  head  is 
sunt  low  between  the  shoulders  :  the  aternuai  Ls 
bent  forwards  ;  the  ribs  are  crowded  together,  and 
the  heart  displaced  ;    lordosis  exists  in  the  lumbar 

.  ABSCESS. — A  tuberculous  suppuration  form^  beneath  the  anterior 
o  Egament,  and  tracks  downwards  or  laterally. 
IE  Cervical  Region  :  Aretropharyngeal  abscess  (a)  breaks 
o  the  pharynx,  or  spreads  into  (6)  The  side  of  the  neck  ; 
(c)  The  axilla  ;   {d)  The  mediastinum. 
In  the  Dorsal  Region  the  abscess  (a)  Runs  down  behind  the 
diaphragm   into  the  psoas  sheath;     (6)  Follows   the  dorsal 
branch   of   the    intercostal   vessels   and   points   outside   the 
erector  spinae  ;    (r;)  Follows  the  main  intercostal  vessels  and 
points   between   the   ribs  ;    (d)  Very  rarely  tracks  upwards 

In  the  Lumbar  Region  the  abscess  follows  (a)  The  lumbar 
vessels,     and  presents  outside  the  erector  spinas  or  in  Petit's 
triangle  ;    or  (6)  Forms  an  iliac  or  psoas  abscess. 
(For  further  details  of  these  abscesses,  see  page   lO.) 
5.   PARAPLEGIA. 

C.\usED  BV  ;  (a)  A  pressure  of  tuberculous  material  upon  the 
cord  ;  (6)  An  abscess  pressing  upon,  the  dura  mater;  or 
(c)  A  tuberculous  disease  oi  the  cord  or  its  membranes. 

Rarely  if  ever  is  it  the  result  of  a  narrowing  of  the  bony  canal, 
which  b  usually  larger  rather  than  smaller  than  normal. 

Special  Features. ^A  lone  of  painful  anssthesia  corresponding 
to  the  nerves  at  the  site  of  disease.  Motor  weakness  of  the 
legs,  the  toes  being  dragged  and  the  limbs  feeling  heavy  and 
painful.  Sensation  is  unaffected  at  first.  The  refle.tes  are 
exaggerated.  Finally  complete  paraplegia  may  result,  with 
anaesthesia,  paralysis  of  the  sphincters,  and  painful  involuntary 


Rapid  Death  may  occur  from  a  bursting  of  an  abscess  through 

the  dura  mater  producing  meningitis. 
Sudden  Death  may  result  from  disease  of    the  atlas  or  axi^ 

producin;;  dislocation  with  a  crushing  of  the  cord. 

Prognosis. 

GOOD  as  regards  the  prospect  of  life  in  uncomplicated  cases. 

BAD  SIGNS  and  causes  of  death  are  :  Abscesses  whicii  become 
septic— Implication  of  the  spinal  cord  and  its  membranes- 
Septic  sores  and  cystitis  —  Tuberculous  disease  of  other 
organs. 


Polt'a  Disease,  continued. 


1.  CASES  WHERE  DEFORMITY  IS  ABSENT,  pain  being  the 

chief  symptom. 

Lumbago,  Sciatica,  Neuralgia. — In  all  these  marlted  tender- 
ness exists  on  pressure  over  the  affected  muscles  or  nerves — 
No  tenderness  or  pain  on  pressing  on  the  bones — Rapid  relief 
of  pain  by  salicylates,  etc.,  is  often  seen. 

Sprains  or  Other  Injuries  of  the  Spine.  In  these  there 
occur  :  Relation  to  a  recent  iajuty — Ecchymosia— Symptoms 
rapidly  clear  up  with  rest. 

Spondylitis  Deformans. — .Affects  elderly  people — Is  of  very 
slow  development— A  large  area  of  the  spine  is  affected — A 
general  kyphotic  curve  is  produced. 

Spinal  Osteomyelitis. — Symptoms  are  very  acute,  with  high 

Aneurysm  of  the  AoRT.A.^The  pain  is  intense,  constant,  and 
unrelieved  by  rest.  No  tenderness  exists  on  pressure  on  the 
bones.     Other  signs  of  aneurysm  may  be  present. 

Malignant  Disease  of  the  Spine. — This  is  usually  secondary 
to  some  primary  focus  in  the  breast  or  stomach. 

Hydatid  Disease  of  the  Spine. — This  is  practically  never 
diagnosed  unleffi  other  circumstances,  e.g.,  the  history  or 
previous  hydatid  disease,  point  to  it. 

Abdominal  Disease,  especially  chronic  appendicitis  or  renal 
disease,  is  simulated  by  the  girdle  pain  in  children.  In  these 
there  are  always  an  absence  of  spinal  signs  and  a  presence  of 
other  visceral  symptoms. 

Disease  of  the  Sacro-iliac  oh  Hip  Joints. — In  these,  local 
pain,  stiffness,  or  deformities  of  the  affected  joints  are  dis- 
covered on  examination. 

2.  CASES  OF  DEFORMITY  IN  CHILDREN. 

Rickety  Kyphosis,— In  this  the  curve  is  a  general  one. 
Rigidity  is  but  slightly  marked.  There  are  no  speciaJly 
tender  points  over  liie  spine. 
J.  CASES  IN  WHICH  AN  ABSCESS  OCCURS  WITHOUT  PAIN 
OR  DEFORMITY.— These  have  to  be  distinguished  from 
the  following  ; — 
Tuberculous  Abscesses  of  Other  Origin,  e.g.  : 

Hip  Disease,  or  sacro-iliac  disease.     Tlie  signs  proper  to 

these  diseases  will  be  present. 
Disease  of  the  Iliac  Bone. — Skiagraphy  may  indicate 
the  disease,  or  some  local  tenderness  may  occur  over 
the  bone. 
Lymph-glands    (especially   in    the  neck)   forming   a  cold 

abscess.     Enlarged  glandj  can  b?  felt  in  the  vicinity. 
Empyema.— History,  signs  and  symptoms  of  pleural  and 
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PyoGGNic  Abscesses,  e.g.  :  H 

Perinephric  Abcess.  ^ 

Appendiculab  Abscess. 
Abscess  from  Dise.^se  of  the  Pelvic  Organs. 

There  will  almost  certainly  be  signs  pointing  to  the 

diseased  viscus,  whilst  the  spine  is  mobile  and  Iree 

from  tenderness.     When  these  abscesses  are  opened 

they  smell  of  the  Bacillus  colt. 

In  all  doubtful  cases  the  following  aids  to  diagnosis  should  be 

used  : — X-ray  photographs  in  different  positions.     Opsonic 

index  in  conjunction  with  tuberculin  injections. 

Treatment. 

IMMOBILIZATION. 

RilST  in  Bed  until  the  pain  goes.     This  may  be  combined  with 

extension  apparatus  or  double  Bryant  splint  (in  children). 
Fixation  Apparatus  for  six  to  twelve  months.     Sayres'  plaster 
or  poroplastic  jacket  for  disease  of  the  dorsal  spine.     A  stiff 
collar  for  cervical  disease,  or  better,  a  chest  jacket  provided 
with  a  jury-mast  from  which  the  weight  of  the  head  is  hung. 
Phelps'  box,  or  a  double  Thomas's  hip  splint  for  Uttle  children. 
Immobilization  should  be  continued  until  all  pain  and  tender- 
ness has  disappeared,  and  a  supporting  apparatus  should  be 
worn  for  at  least  three  months  longer. 
ABSCESSES  must    be    treated    according    to    general  principles 

(see  page  1 1 ). 
PARAPLEGIA. 

Rest  in  Bed  with  Extension  should  be  applied  directly  the 
signs  begin ;  this  will  arrest  the  condition  in  the  majority  of 


i  which  do  not 


Chapter    XXV. 
HEAD   INJURIES. 

Injuries     of     the     Scalp     mav    result    iit  :     {a)  Abscess. 
Hiciiiatoma. 

1.  SUPERFICIAL  TO  APONEUROSIS.— SmaU  and   ill-defined— 

2.  SUB- APONEUROTIC— Large  and  ill-defined.     Only  limited  by  J 

attachments  of  occipito-fron talis.     If  septic,  may  be  fatal. 

3.  SUB- PERICRANIAL. — Defined  by  cranial  sutures.     Commonest  J 

form  in  children.     Over  parietal  bone  is  usual  situation.     Hard  J 

edge  makes  it  resemble  depressed  fracture. 

TRE.\TMENT.— Open    the    inflammatory,    but    leave    the    blood- ^ 

swellings  alone. 

Traamatic  Cephal-Hydrocele.— Occurs  in  children,  but  is  very  J 
rare.  Fluctuating  fluid  swelling  under  the  scalp.  Communicates  ■ 
with  subarachnoid  space  or  lateral  ventricle  througli  a  fracture  J 
in  the  vault.     Pulsates  witli  the  heart  and  respiration. 

FRACTURES   OF  THE  BASE  OF  THE   SKULL. 

Cauaea. 

INDIRECT  VIOLENCE  acting   on   the   vertex:    By  radiation   of  I 
of  fracture  from  the  vertex.     By  compression  of  the  elastic  skull,. 
causing  it  to  burst  at  the  weak  points  at  the  base. 
DIRECT  VIOLENCE.— Penetrating  wounds  through  orbit  or  nose. 
Blows  transmitted  through  condyles  of  jaw.     Violence  transmitted 
through  the  vertebral  column. 
POSITION  OF  FRACTURES.— GeneraUy  transverse  through  the 
fossae.     Often  run  right  across  the   base.     Often  run   from 
middle  fossa  to  the  opposite  anterior  or  posterior  fossa.     Gene 
traverse  the  nerve  foramina.     Petrous  bone  is  often  involved. 
VarieUea. 

SIMPLE.— Especially  in  the  posterior  fossa. 
COMPOUND.— The  commonest  variety. 
In  anterior  fossa,  into  the  nose  or  orbit. 
In  middle  fossa,  into  external  or  middle  ear  ;   inti 

into  sphenoidal  sinuses. 
In  posterior  fossa,  into  nasopharynx. 
Brain  may  be  concussed,  contused,  or  lacerated. 
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COMPLICATED. 

Meninges  may  be  lacerated.     Meningitis,  simple  or  septic,  may 

follow. 
Vessels    may   be    contused,    with    resulting    tlirombosis,    or 
lacerated. 

Venous  sinuses — subdural  h.-emorrhage. 
Middle  meningeal  artery — epidural  haemorrhage. 
I  ntemal  ■  carotid  artery.     Aneurysm  or  fatal  hsemorrhage. 
Nerves  may  be  damaged  or  torn  :   Loss  of  sense — Paralysis. 
Signs  of  Fractured  Base. 

DIRECT  SIGNS  of  fracture.      Crepitus  is  very  rare.     Only  present 
when  comminution  eitista  or  when  cranium  is  divided  into  two 
parts.     Should  never  be  sought  for. 
USUAL  SIGNS  are  those  of  the  complications. 

I.  Cerebral    Concussion    or    laceration.     Usually   prolonged 

Bleeding  from  the  Nose. — From  fracture  of  ethmoid 
(anterior  fossa);  basi-sphenoid  (middle  fossa);  basi- 
occipital  (posterior  fossa).  May  be  swallowed  and  then 
vomited. 

Orbital  Hemorrhage  (anterior  (ossa).  Ecchymosis 
(chiefly  of  the  lower  lid).  Sjibconjunctival  (below  the 
cornea  without  posterior  limit).  Proptosis.  Orbital 
aneurysm  : — Internal  carotid  and  cavernous  sinuses  both 

From  Ear  (middle  or  posterior  fossx).  Laceration  of 
small  vessels  in  middle  ear,  together  with  rupture  of 
drum.  Injury  of  internal  carotid  or  one  of  the  venous 
sinuses.  Injury  of  drum,  cartilage,  or  meatus  may 
cause  slight  bleeding   independently  of   fractured  base. 

Into  muscles  at  the  te.ck  of  the  neck  (posterior  fosss), 
shown  by  ecchymosis. 

3.  Discharge  of  Cerebrospinal  Fluid. — From  the  nose,  or 

more  commonly  the  ear.     Caused  by  laceration  of  dura, 
generally  in   the   internal   meatus.     Large   quantity   (one 

Fluid  with  the  following  characters  :  Sp.  gr.  1005 
— Alkaline — Does  not  coagulate  on  Ixiiling^  Reduces 
copper. 

4.  Escape  of  Brain  Substance  from  the  EAR.^Rare,  and 

only  in  fatal  cases. 

5.  Nerve  Lesions. 

Optic  nerve  or  tract  (rare).     Blindness. 

Third,  fourth,  sixth  nerves  common.     Ocular  paralysis. 

Seventh    and    eighth.     The    commonest    of    all.     Facial 

paralysis  and  deafness. 
Ninth,  tenth,  eleventh,  and  twelfth  rarely  involved. 
Lesion  may  be  immediate,  from  rupture,  often  permanentd 

or  later  from  callus  involvement,  ^eosxa.^'j  vtusi^iA^. 
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Fractures  of  Base  of  Skull,  continued. 

PrognosJB  of  recovery  is  that  of  the  complications.  Thns  in  uncom- 
plicated cases  it  is  good.  In  cerebral  lesions,  in  rupture  of  large 
vessels,  and  in  septic  complications  (meningitis  or  abscess)  it  is  bad. 

Prognosis  of  Completeness  of  Recovery  is  seldom  good, 
because  of  the  sequel*. 

Treatment. — Disinfection  and  dressing  of  the  eicternal  auditory 
meatus.  Shave  the  head.  Apply  cold  by  ice-bags  or  Leiter's 
tubes.  Keep  at  absolute  physical  and  mental  rest  for  six  weeks. 
No  mental  work  for  three  to  six  months. 

FRACTURES  OF  THE  VAULT  OF  THE  SRULI. 

Varietfes. — Fissured    (no   .symptoms   or    signs   unless  compound) — 

Depressed — Punctured. 
Depressed  and  Punctured  FractHrca.— Generally  comminuted. 
In   children   depreEssion   may   exist  without   fracture.     Outer   or 
inner  table  may  alone  he  broken. 

Inner  table  is  generally  much  more  broken  than  outer  because 
it  is  less  supported ;  it  is  broken  by  a  force  of  less  momentum ; 
the  breaking  force  is  radiated  over  a  wider  area.  -J 

VARIETIES :—  -H 

Simple  or  Compound.  ^H 

Pond. — No  sharp  depressed  edge.  ^B 

Gutter. — With  sharp  depressed  edge. 
Gunshot. — Wound   of  entry  has  inner 
Wound   of  exit   has   outer   table   ma 
associated  with  fractnred  base. 
Symptoms. 

1.  Concussion  from  the  blow. 

2.  Compression  from  pressure  of  bone  or  exudate. 

3.  May  be  No  Cerebral  Symptoms  at  all. 

4.  If  Compound  and  Septic  :    Symptoms  of  septic  infection — 

Necrosis  of  bones  or  osteomyelitis,  pyaemia— Epidural  or 
subdural  abscess— Meningitis — Cerebral  abscess — Late  cere- 
bral compression — Possibly  hernia  cerebri. 
Treatment 

OPERATE  in  (i)  Punctured;  (2)  Compound  depressed  ;   (3)  Simple 
depressed  in  adults  ;    (4)  Gutter  depressed  in  ciiildren, 

INTRACRANIAL    COMPLICATIONS    OF 
HEAD  INJURIES. 
Varieties. 

CEREBRAL:     (i)  Concussion;     [2)  Irritation;     (3)  Compression; 

(4)  Laceration. 
INFLAMM.\TORY  1      (i)    Subcranial     abscess;      (2)    Meningitis; 

(3)  Cerebral  abscess;    (4)  Sinus  thrombosis. 
R^MORRHAGE  ;     (1)  Venous   sinuses;     (3)  Extradural   vessels; 

(3}  Cerebral  or  intradural  vessels. 


CEREBRAL     CONCUSSION 

ConcuBSJon. 

PATHOLOGY.— Engorgement   of   viscera.     Ecchymosis   of   bri 

but  DO  Other  macroscopic  change. 
SYMPTOMS. 

Unconsciousness,  partial  or  complete. 

Pupils  eqaal,  contracted  and  reacting.     In  fatal  cases  they 
equal,  dilated,  and  fixed. 

Surfaces  pale,  cold,  clammy. 

Respiration  slow,  shallow,  irregular. 

Temperature  subnormal. 

Pulse  weak,  rapid,  and  irregular. 

Reflexes  present  in  all  but  worst  cases. 

Bladder  and  Rectum  unaffected  except  in  worst  cases. 
FOLLOWED  BY  one  of  the  following  conditions  : 

(i)  Reaction:  Return  of  consciousness.    Rise  of  temperatnrt 
l0l''-lO2''.     Vomiting.     Some  irritability. 

(2)  Death:  Deepening  nnconsciousness.    Temperature  rises 


n 


104°  I 

(3)  Cerebral  Irritation,  Inflammation,  or  Compression. 

Cerebral  Irritation. — Especially  in  injuries  to  the  Frontal  and 
Occipital  regions     Due  to  superficial  slight  lacerations. 

SYMPTOMS. — General  flexion — Restlessness — Pulse  and  respiration 
normal  or  slightly  irregular — Irritability  followed  by  fatuity. 

TREATMENT.— Rest— Cold  to  the  head  continuously— Bromides, 
opium — Nourishing  diet. 

Compreaaion  of  the  Brain. 

CAUSES. — Depressed     fractures — New     growtJi     of     bone — Blood 
(extradural,   subdural,  intracerebral) — Sdema — Pus  (extradural, 
subdural,  cerebral  abscess)— Tumours. 
S\'MPTOMS.— Unconsciousness,  absolute. 

Respirations  slow,  laboured,  and  stertorous.      Cheeks  puffed 
out.     Soft   palate   paralyzed.      Che%Tie-Stokes   breathing   in 


rapid    and    irregular    as    death 
More  on   the  paralyzed  side 


Pulse    full,    slow.      Becomes   1 

approaches. 
Temperature  generally  raised. 

than  the  other. 
Pupils  unequal  and  fixed.     Each  first  contracts,  then  dilates  ; 

first  the  one  on  side  of  lesion,  then  the  opposite. 
Motor  Paralysis,  generally  hemiplegic. 
Bladder  paralyied,  retention. 
Rectum. — Sphincter  paralyied. 
Reflexes  Differ  on  two  sides  generally.     On  paralyzed  side 

they  are  increased. 
TREATMENT.— Absolute  rest  in  lied— Remove  the  cause— VeM- 
section — Lumbar  punctur 


Intracranial  CompliCHlionB,  fonli'ii 
Laceration  of  the  Brain. 

CAUSES. 

1.  Blows  on  the  head.  Common  complications  of  iractures  of 
the  akull.  Occurs  either  (n)  Beneath  point  struck ;  or 
(i)  At  point  opposite,  from  conlre-coup. 

2.  PENEtRATiNG  \\'ovsDs,  with,  compound  fracture. 
ANATOMY. 

Immediate. — Laceration  or  pulping  of  nerve  substance — Pial 

haamorrhage — Ecchj-mosis  in  brain  substance — Bleeding  may 

be  into  the  ventricles. 
Later. — Local  tede ma— Spreading  cedema,  ivith  increase  of  the 

cerebrospinal    fluid — Red    softening — Yellow    softening,     or 

rarely  an  araclmoid  cyst. 
SYMPTOMS.— There  are  none  which  ate  reaUy  peculiar  to  laceration 
but  the  following  conditions  are  strongly  suggestive  of  it  :^ 

I.  Symptoms  of  concussion  merging  into  those  of  compression, 
z.  Symptoms  of  concussion,  with  coma,  which  does  not  lessen. 

3.  Symptoms  of  concussion,  followed  by  those  of  irritation. 

4.  Convalsions   affecting   regular    groups    of    muscles,   leaving 

convulsed    parts   paralyzed    and    spreading   in   a    regular 
sequence. 

5.  Temperature  rising    to    104°   F.   or    over   Is    suggestive  of 

laceration  of  a  severe  kind. 

Intracranial  Inffaroroation. 

VARIETIES. — SiracRANiAi.  (abscess  or  pachymeningitis) :  Menin- 
isiiis  (acute  or  chronic,  difluse  or  local)  ;  Abscess  in  the  brain 
substance  :    Infective  Thrombosis  of  the  sinuses. 

Stilicranial  AfascesB. — Pus   collects    between    the  bone  and  dura 

CAUSES. — Compound  septic  fracture.  Septic  scalp  wound  and 
osteomyelitis.     Contusion    followed    by   auto-infection.      Middle- 

SIGNS  AND  S\'MPT0MS.— S>Tnptoms  of  suppuration.  Com- 
pression of  the  brain.  Unhealthy  wound  with  dead  bone  or 
cedematous  patch  on  scalp  (Pott's  pufiy  tumour).  Localized 
headache  and  tenderness.     Paralyai.^s  or  spasm  if  over  motor  area. 

TREATMENT.— Trephine,  evacuate,  and  drain. 

PachymeningHia.— Local  thickening  of  dura.  Probably  follows 
contusion  or  fracture.  Fixed  headache,  with  possibly  Jacksonian 
epilepsy. 

Acute  Diffuse  Hleningitia. — Infection  by  pyogenic  cocci,  includ- 
ing the  pneumococcus. 
CAUSES. — Septic  wounds  of  the  scalp  or  orbit.     Suppuration  in 
nasal   cavities   or   sinuses.     Infection    from   pharynx    or   fauces. 
Extension  from  otitis  media. 


INTRACRANIAL     IXFLAMxMATION  32y "' 

SYMPTOMS.— Rapid  onset  of  symptoms  forty-eight  hours  after 
injury.  Severe  headache.  Vomiting  of  cerebral  type.  Photo- 
phobia. Orebral  irritability,  followed  by  delirium  with  sharp  cry, 
and  later  by  signs  of  cerebral  compression.  Spasm,  and  twitchings 
of  ma.scles.  Retraction  of  the  head.  High  temperature,  initiated 
by  a  rigor. 

In  Meningitis  of  the  Conve.mtv,  convulsions  affecting  special 

groups  of  muscles. 
In  Meningitis  of  the  Base,  optic  neuritis — Strabismus,  from 
paralysis  of  motor  nerves — Marked  retraction  of  the  head. 

ANATOMY. — Vascular  engorgement  of  dura  and  pia  mater,  cerebral 
substance,  and  choroid  plexuses.  .Arachnoid  is  thick  and  opaque. 
Turbid  serum  or  pus  occupies  the  subarachnoid  space.  Convolu- 
tions are  flattened.     Ventricles  are  distended. 

TREATMENT.— Rest  and  treatment  of  the  general  febrile  condition. 
Cold  to  the  head.     Venesection  and  lumbar  puncture  (draining 
suhtentoria!  space). 
Cfironic  Meningitis. 

CAUSED  BY  a  local  head  injury. 

CONSISTS  OF  a  thickened  patch  of  membranes.  May  be  adherent 
to  the  bone  above  or  to  the  brain  below. 

SYMPTOMS.— Headache,  constant,  fixed,  and  localized— Local 
tenderness — Possibly  traumatic  epilepsy — Mental  instability — 
Alcoholism. 

TREATMENT.  —  Prolonged       rest.        Absence      of      excitement 
Abstinence  from  alcohol.     BlUteting  the  scalp.     Small  doses  of 
mercury.     Trephine  if  locaUty  is  definite, 
InfecUve  Thronibosla  of  the  cerebral  sinuses, 

CAUSES.— Middle-ear  disease  (lateral  sinus).  Septic  wounds  of 
scalp  and  orbit.  Septic  conditions  of  nose  and  pharynx. 
Erysipelas  or  cellulitis  of  face  or  scalp.     Osteomyehtis  of  cranial 

VARIETIES.— Lateral  sinus— much  the  commonest- infected  from 

the  ear.     Cavernous  sinus — next  commonest — infected  from  no.se, 

face,    or   orbit.     Longitudinal   sinus    (rare).     Infected    from   the 

scalp,  face,  or  nose. 

ANATOMY.—Sinus  is  plugged  by  soft,  adherent,  septic  blood-clot. 

Portions  of  the  infected  clot  form  septic  emboli.     Emboli  cause 

pulmonary  infarctions  and  abscesses.     Inflammation  of  the  bone, 

meningitis,  or  abscess  are  probable  complications. 

SYMPTOMS  AND  SIGNS.— Existence  of  some  primary  septic  focus. 

Headache  1    Sudden   and   severe.     Localized    tenderness   over 

the  affected  sinus.     Repeated  vomiting. 
Tempehature  rises  to  los"-!©;",  witfi  a  bad  rigor;  continuous, 
with  remission  and  Repeated  Rigors,     Dyspncea  and  cya- 
r  nosis  are  marked  during  the  rigors, 

PoLSE  is  (uU,  slow,  and  compressible,  but  becomes  rapid  during    , 
the  rises  oC  temperature. 


Infective  ThromboBiB — Symptoms  and  Signs,  continved. 

Local  pain  a.nd  other  signs    in    the  lungs  may   point   to   the 

existence  of  Infarctions. 
Mental  Condition,  drowsy  or  delirious. 

Optic    NEtmiTis    and    stiffness    of    neck    muscles    point    to 
meningitis. 
IN  LATERAL  SINUS  THROMBOSIS  :    Discharge   from  the  ear 
ceases.     Tender  swelling  over  the  jugular  vein.     Dusky  congestion 
of  the  side  of  tie  face.     An  abscess  may  form  in  the  neck. 
IN   CAVERNOUS  SINUS   THROMBOSIS:    Exophthahnos.   con- 
gestion o£  the  eye  and  orbit,  ptosis,  and  ocular  paralysis  with 

IN   SUPERIOR   LONGITUDINAL   SINUS  :    Tuigescence  of  the 
scalp  and  forehead.     Tenderness  over  the  sinus.     Convulsions  of 
-  one  or  both  legs. 
TREATMENT. 

For  Lateral  Sinus. — Trephine  on  Reid's  base  line,  three- 
quarters  of  an  incli  behind  exterior  auditory  meatus.  Tie 
internal  jugular  vein  lirst  if  diagnosis  is  certain.  Turn  ont 
the  clot.     Perform  a  radical  mastoid  operation  if  necessary. 

For  Longitudinal  Sinis. — Trephine  above  the  torcular. 

Absceaa  of  the  Brain. 

CAUSES. 

I.  Traumatism,  e.g.,  fracture. 

Early  after  injury— superficial,  contigaoua  to  hone. 
Late  after  injury — deep  in  white  matter  of  the  frontal  or 
parietal  lobes. 
3.  Infection  from  Neighbouring  Septic  Foci. 

Middlcear  disease  :     Generally  in  cerebellum  or  temporo- 
sphenoidal   lobe.     Sepsis   spreads   by   direct   continuity 
through  bones  and  membranes.     More  commonly  spreads 
by  vessels  and  occurs  beneath  the  surface. 
Disease  of  frontal,  sphenoidal,  or  ethmoidal  sinuses. 
Thrombosis  of  venous  sinuses. 

3.  Blood  Infection  in  Pyemia  or  exanthemata. 

4.  Tubercle  may  cause  a  chronic  abscess 

ANATOMY. — General   single  and   of  a  chronit   type.     May  burst 

into  ventricles  or  cause  o'deraa  of  bram 
SYMPTOMS. 

Headache  :   General  at  first      fixed  and  localised  later  ;   often 

intermittent. 
Temperature  normal    or  often  subnormal 
Vomiting  is  frequent 

Optic  NEURiTrs.     Anorexia   malaiae   and  conbtipation. 
Compression   Signs      blow  or  intermittent  pulse.     Laboured 
breathing — Cheyne  Stokes  tjpe  later      Torpor  is   succeeded 
by  coma.     Pupil  on  the  side  of  lesion  is  dilated  and  fixed. 


Temporosphenoidal  r    Paralysis   or   spasm  of  the  opposite 

side  of  face  ;   aptiasia  if  the  left  side  is  a&ected. 
Cerebellum  :    Giddiness  and  tendency  to  fall  towards  the 
lesion.     Nystagmus  and   deviation  of  eyes  to  opposite 
side.     Paralysis  of  the  arm  on  the  same  side. 
TREATMENT.^Tum  down  flap  of  soft  parts.     Trephine  the  bone 
with  a  i-in.  trephiae.      Make  crucial  incision  tlu-ongh  the  dura. 
Probe  for  pus.     Enlarge  opening  with  sinus  forceps.     Drain  and 
gently  wash  out.     Pack  gauze  round  the  drain. 

For   temporosphenoidal   abscess :      three-quarters   of   an   inch 

above  external  auditory  meatus. 
For  cerebellar  abscess  :    one  and  a  half  inches  behind  external 

auditory  meatus,  and  one  inch  below  base  line. 
For  combined  operation  :  one  inch  behind  external  auditory 
meatus,  half  an  inch  above  base  Une.  Lateral  sinus  lies  in 
the  trephine  opening.  Enlarge  upwards  and  forwards  for 
temporosphenoidal  abscess  ;  downwards  anil  backwards  for 
cerebellar. 

Dlagnmls  of  Varietiea  of  Intmcrainial  Inflammatjon. 

PRELIMINARY  NOTE.— Two  or  more  mfiammatory  lesions  often 
co-e]dst,  e.g..  thrombosis  and  abscess,  or  thrombosis  and 
meningitis,  etc. 

MENINGITIS.— Sudden  onset.  Cerebral  irritation  weli  marked 
{delirious  cry,  photophobia,  contracted  pupils).  Rigidity  of 
neck.  High  temperature  witliout  marked  remissions.  Early 
development  and  rapid  course.  Optic  neuritis  if  the  base  is 
affected. 

THROMBOSIS. — Sudden  onset.  Associated  with  suppurating  focus. 
Rigors  repeated.  Temperature  high  but  intermittent.  Tender- 
ness in  the  neck.     Pulmonary  signs. 

SUBCRANIAL  ABSCESS. — Local  pain,  tenderness,  and  cedema- 
tous  swelUng.  Compression  symptoms  steadily  increase.  High 
temperature. 

CEREBRAL  ABSCESS. —Normal  or  sub-normal  temperature. 
Headache  may  be  the  only  symptom.  Vomiting  and  optic 
neuritis.     Late  onset  and  of  slow  development. 

CEREBRAL  TUMOUR.  —  Headache,  vomiting,  optic  neuritis 
(may  be  the  only  symptoms).  Symptoms  develop  slowly,  but 
without  remission.  Absence  of  septic  focus.  Absence  of  general 
nialaiiie  in  the  early  stages. 

INTRACRANIAL  H..C:M0RRHAGE. 

Varieties. — { i )  Extradural — between      tlie      dura     am 

[2)  Intra- meningeal  —  between      the      brain      and 

(3)  Cerebral — in  the  substance  of  the  brain. 


[ 
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HKAD     INJURIES 


e  trreat  maioritr  '^* 


Intracranial  Hiemorrhage,  ivntiniu'd. 
Extradural  or  Sufacranlal  HsEtnorrhage. 

CAUSES.— Ruptured  middle  meningeal  artery  in  , 

of  cases.     Rupture   or   wounds   of  the  venous   sinuses   or   other 
meningeal  vessels. 

MECHANISM. — The  middle  meningeal  artery  runs  in  a  deep  groove 
or  tunnel  in  the  sphenoid,  temporal,  and  parietal  bones,  and 
therefore  is  often  torn  in  fractures  of  the  base  or  vertex,  or  b  a 
blow  which  separates  the  dura  without  fracturing  the  skull.  May 
be  on  the  side  opposite  to  the  blow.  Usually  the  anterior  branch 
which  sufiers.  The  blood  collects  between  the  dnra  and  the  skull, 
driving  the  former  in  upon  the  brain. 

SYMPTOMS.— There  are  typically  three  stages  ;— 

! .  Concussion  itom  the  blow,  with  signs  and  symptoms  of  fractured 
skull ;  the  blood- pressure  is  low  and  hemorrhage  Ls  slight. 

2.  Recovery  from  nnconsciousness  with  improving  pulse.     The 

blood-pressure  rises,  and  bleeding  strips  the  dura  from  the 

3.  Gradual  coma  from  cerebral  compression  by  the  blood-clot. 

This  comes  ou  within  a  few  hours  or  days  of  the  return  to 


Or  in  bad  cases  the  signs  of  concussion  may  merge  info  those  of 

compression  without  a  conscious  interval. 
Convulsions  and  paralysis  of  the  arm  and  face  on  the  opposite 

side  may  occur  as  the  coma  sets  in. 
Congestion  of  the  eye  of  the  same  aide,  with  proptosis  and  ocular 

paralysis,  may  result  from  pressure  on  the  cavernous  sinus. 
Swelling   and   ecchymosis   of   the   temporal   fossa   occur   from 

co-existing  injury  or  from  leaking  of  blood  through  a  fracture. 
DIAGNOSIS. — Is    only    possible    when    the    typical   sequence   of 
symptoms  occurs. 

From   In  TEAMEN  IN  GEAL   H.TMOHEHAGE   by  the  delayed  onset 

From  Cerebr,4L  Laceration  by  the  absence  of  marked  rise  of 

temperature.     But  this  diagnosis  is  often  impossible. 
Also  a  lumbar  puncture  withdraws   clear   fluid   containing  no 
blood  corpuscles. 
TREATMENT. — Trephine  and  clear  out  tlie  blood-clot,   plugging 
or  tying  the  meningeal  artery.     This  should  not  be  delayed  longer 
than  forty-eight  hours  after  the  injury. 
PROGNOSIS  is  bad,  because  the  operation  Ls  usually  delayed  too 
long,  so  that  the  compressed  brain  cannot  recover  itself. 

Intra  meningeal  HsmorrhaBe. 

CAUSES. — -Injuries  of  the  meningeal  vessels  especially  tiiose  of  the 
pia  mater,  also  of  the  venous  sinuses  by  punctured  wounds  or 
fractures  of  the  skull. 

ANATOMY.— The  blood  is  spread  on!  between  the  brain  and  the 
dura,  compie.ssing  the  former.  If  the  case  recovers,  the  blood  is 
'  absorbeii  and  an  Arachnoid  Cyst  left. 


» 


INTKA.MEMNGEAL     H-E.MORRHAGE 

SYMPTOMS  are  tho^e  ol  cerebral  compression  coming  on  directly 
after  an  injury.  Convulsions  and  paralysis  will  occur  if  the  motor 
area  oi  the  cortex  is  atlected.  Late  paralysis  or  Jacksoniaa 
epilepsy  may  occur  from  the  presence  of  adhesions  or  a  cyst. 

DIAGNOSIS  is  almost  impossible  from  severe  concussion  and 
laceration  of  the  brain. 

Spinal  fluid  iroia  a  lumbar  puncture  contains  blood  cells. 

TREATMENT.— All  cases  in  which  coma  lasts  more  than  twenty- 
four  hours  should  be  trephined  io  more  places  than  one  if  necessary. 
If  the  Jura  is  found  to  be  blue  and  bulging,  it  is  opened,  and  the 
Wood  anil  clot  removed. 

ON  THE   REMOTE  RESULTS   OP  HEAD  INJURIES. 

PERCENTAGE,— .\bout  haU  of  all  cases  of  fractured  skull  and 
concussion  show  some  slight  permanent  sequels.  Ten  to  twenty 
per  cent  have  a  marked  after-effect.  Nearly  i  o  per  cent  develop 
traumatic  insanity. 
DISPOSITION  to  mental  after-effects  is  determined  by  :  (i)  Natural 
temperament  ;  (j)  Alcoholic  habits  ;  (3)  Voutk  or  old  age  ; 
(4)  Efficiency  of  treatment : — operation,  and  long  rest  afterwards, 
lessening  the  chances  of  after-effects. 
Remote  SymptomB. 

1.  General    Ceph.^lgia. — Constant    dull    pain    over    frontal, 

vertical,  or  occipital  regions, 

2.  Local  Cephalgia. — Headache  with  local  tenderness.     May 

be  due  either  to  osteosclerosis  (when  it  is  cured  by  trephining), 
or  meningeal  adhesions. 

3.  Painful  Scars.— Cansed  by  the  adhesion  of  the  scalp  to 

the  cranium, 

4.  Vertigo. — Is  left  in  12  per  cent  of  fractured  skulls,  and  is 
due  to  cerebral  instability, 

5.  Vomiting  is  often  associated  with  the  vertigo. 

6.  Mental  Changes  :  (0)  Melancholia,  suicide  (1-2  per  cent) ; 
(b)  Irritability;  (c)  Loss  of  "nerve";  (rf)  Inability  for 
mental  exertion;  (e)  Disturbed  sleep;  (/)  LiabiUty  to 
alcoholism  and  sunstroke. 

7.  Motor  Aphasia  only  follows  injuries  to  Broca's  centre. 
B,  Amnesia,  or  loss  of  memory,  occurs  very  commonly  [35  per 

cent)  in  a  slight  degree.  It  results  from  mental  instability 
and  failure  of  power  of  attention.  It  may  be  one  of  three 
types:  (a)  Lossof  memory  of  the  accident  and  the  following 
days  :     this   is   usual  ;     (6)  Loss   of   memory   of   the   life 

Erevious  to  the  injury  :  this  is  rare  ;  (i;)  Loss  of  memory 
IT  events  subsequent  to  the  injury  :  this  is  common. 
9.  Special  Nerve  Injuries.— Loss  of  smell,  inequality  of 
pupils,  accommodative  asthenopia,  nystagmus,  optic 
atrophy,  deafness  (12  per  cent),  increased  knee-jerka, 
slow  Dui^r. 
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Remote  Results  of  Head  Injuries,  eonlintted. 

10.  Glycosuria. — Temporary  is  common.  Permanent  very  rare. 
More  frequently  follows  iajuriea  of  the  back  of  the  head. 

11.  Hemiplegia. — Primary  or  secondary  from  scar,  cyst 
formation,  or  sclerosis. 

12.  Traumatic  Epilepsy.^ — Occurs  in  7  per  cent  of  fracture 
cases.  The  majority  are  idiopathic  or  general  epilepsy, 
but  one-third  are  of  a  Jacksonian  type. 

In  Jacksonian  or  traumatic  epilepsy  the  convulsions 
precede  loss  of  consciousness,  and  the  latter  may  be 
slight  OT  absent.  The  convulsions  nsnally  begin  in 
the  same  group  of  muscles,  i.e.,  in  those  related  to 
the  affected  cortical  centre.  From  this  group  the 
convulsions  spread  to  neighbouring  groups  until,  in 
bad  cases,  they  may  become  general.  The  muscles 
first  convulsed  remain  paralyzed  for  some  time  after 
each  convulsion. 

Prophylaxis. — If  all  depressed  fractures  and  punctured 
cranial  wounds  were   operated   on,  it  would  seldom 

Theatmbnt.  —  Operations     are     usually    very    unsatis- 
factory.     For  the  general  type  they  are  useless,  and 
in  Jacksonian  epilepsy  the  symptoms  soon  recur. 
Cases    suitable    for    operation  :     (o)    Presenting    a 
definite     injury    and     scar;     (6)  Localizeil     con- 
vulsions :    (c)  History    oi    less   than  two   years  ; 
(d)  Absence    of    family    history    of    epilepsy    or 
insanity. 
Operation. — After  exposing  the  brain  and  freeing 
it  from  the  dura,  remove  clots,  cysts,  or  massive 
scars.     Place  gold-leaf  between  the  brain  and  the 

13.  Traum.'.tic  Insanity. — Occurs  in  about  7  per  cent.  In 
the  majority  the  injury  merely  precipitates  a  condition 
to  which  the  patient  was  disposed.  In  cases  where  the 
injury  leads  directly  to  insanity,  the  lesion  is  generally 
over  the  left  prefrontal  or  parietal  regions. 

Treatment. — In  cases  where  there  was  no  predisposi- 
tion to  insanity,  operation  gives  good  results.  ~ 
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ChaptivR    XXVI. 

DISEASES    OF    THE    CRANIUM,    BRAIN, 
AND    MIDDLE    EAR. 

DISEASES   OF  THE   SCALP. 
Simple  Tamoura. 

PAPILLOMA.— Commonly  miillipl. 
FIBROMA.— As  a  huge  pendulous  i 

or  else  a  moderate-sized  tumour. 
Treat  by  excision. 
SEBACEOUS   CYSTS   are   very 

freely  over  the  cranium,  and  there 

They  may  suppurate  or  fuogate,  when  they  form  a  (oul  exuberant  ' 

Trbat  by  excision. 

DERMOID  CYSTS  occur  n 

are  usually  attached  ta  Chi 

or  attached  to  the  menin 

skull. 

They  should  be  Treat 
have  to  be  opened. 
LIPOMA  is  lobulated   and   generally   under   the   aponeurosis,   and 

the  scalp  moves  over  it.     Usually  occurs  in  the  frontal  region. 
N^EVUS  (see  below). 
IHalignant  Tumoara. 

EPITHELIOMA.— Usually   IJCgins   at   or   near    the   ear.     It  may, 
however,  start  as  a  papilloma   or  sebaceous  cyst.      It  has   ttio 
usual  characters,  including  the  implication  of  lymph-glands. 
Treatmeni  on  usual  lines. 
RODENT   ULCER.— UsuaUy   starts   from   the   face   and   spreads 

SARCOMA. — Is  rare  as  a  primary  scalp  tumour. 
Pttlaatlng  TamonrB. 

N-EVUS. — Especially  over  the  fontanelle.  from  which  it  may  derive    I 

TRAUMATIC    ANEURYSM— ARTERIOVENOUS     ANEURYSM 
—ARTERIAL   VARIX   (temporal)— CIRSOID   ANEURYSM.- 
Moat  ol  these  occur  more  commonly  in  the  scalp  than  elsewher<j( 
(see  pages  SS  and  94). 


outer  canthus  of  the  eye.  They 
□r  buried  in  a  cavity  in  Its  surface, 
1  pedicle  which  goes  through  tho 

for  which  the  skuU  may 
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2B6       DISEASRH     OF     fUANIUM.    BRAIX,    Ktc.  ■ 

DiGcaaes  of  ihe  Scalp — Pulsating  Tumours,  couiinned. 

TRAUMATIC     SWELLINGS     OF     THE     SCALP.— Hjematoma. 

Cephaihydrocele  (see  page  234). 
INFLAMMATORY  SWELLINGS  OF  THE  SCALP.— Abscess,  sub- 

peticranial.  subaponeurotic  or  superficial  (pages  224  and  2jS). 

DISEASES  OF  THE   CRANIAL  BONES. 
Simple  Tumonra. 

LEONTIASIS  OSSEA.— (See  page  248). 

OSTEOMA. — t'sually  compact  or  ivory.  Grows  from  the  outer 
surfaces  of  the  bones  or  inside  the  orbit.  It  has  a  broad  b^se, 
abrupt  edge,  is  of  slow,  painless  growth. 

Treatment.— Removal  by  chisel  if  they  cause  inconvenience. 
Malignant  Tamoara. 

SARCOMA. — May  be  primary  or  secondary.  Begins  as:  (1)  A 
periosteal  spindle-cell  sarcoma  ;  (2)  A  central  myeloid  growth 
which  expandg  the  bone;  (j)  A  dural,  soft,  rapid,  round-celled 
growth,  which  causes  great  pain  and  cerebral  compression  before 
breaking  thTongh.  the  skull. 

All   are   practically   inoperable,   except   possibly   the   myeloid 
growth. 
CARCINOMA  is  always  secondary,  often  to  thyroid  cancer,  io  which 
case  the  tumours  often  pulsate. 
Polaating  TumourB  of  the  Skull. — Auy  of  the  above  forms  of 
sarcoma  or  carcinoma  may  pulsate. 

Aneurysm  by  anastomosis  may  occur  in  the  cranial  diploe. 
Acttte  Inflammatory  Swellings. 

PERIOSTITIS  or  OSTEOMYELITIS  may  complicate  any  wound, 
fracture,  or  contusion.  They  will  lead  ,to  (1)  Extracranial 
abscess  ;  (j)  Subcranial  abscess  ;  (3)  Necrosis  of  the  skull  ; 
(4)  Pyaemia  or  septicemia, 

Cbronic  Inflammatory  Svrel lings. 

SIMPLE  PERIOSTITIS.— From  carrj^ing  weights  on  the  heail  or 

after  a  blow, 
SYPHILITIC   PERIOSTITIS.— Hard   and   soft   nodes,    the   latter 

being  the  commoner  (see  Chap.  XIX). 
TUBERCULOUS  DISEASE  [see  Chap.  XIX). 
PARROTT'S  NODES  over  the  frontal  and  parieUl  eminence,'!  occur 

in  infants  with  rickets  and  congenital   syphilis.     There  are  ath.sc 

evidences  of  these  diseases. 

General  Enlargement  of  the  Skull. 

HYDROCEPHALUS.— The  cranial  cavity  is  increased,  but  the 
bones  are  much  thinned,  and  in  infancy  the  fontaneiles  and  sutures 
gape.     Usually  is  congenital  or  infantile  in  its  origin.     Caused  by 


a  distention  of  the  lateral  ventr  cles  In  extreme  cases  fluctuat  on 
and  boQy  crackl  ng  maj  be  felt  The  forehead  becomes  pro 
tuberant,  and  the  e  e    a  e  pu  hed  forwards 

Tkk ATM ENi.— Only  to  be  parfo  med  n  extreme  or  advanc  ng 
cases.  Tapp  nj;  the  lateral  ventr  le  and  leav  ng  a  tranii 
of    silk   ligatures   fron     the      eutr    le    to   tl  e   aubarachi  o  d 

SYPHILIS  AND  RICKETS  aUo  cause  a  general  cranial  enlargement 
which  is  often  associated  with  hydrocephalus. 

OSTEITIS  DEFORMANS,  ACROMEGALY.— Both  cause  enlarge- 
ment of  the  skull,  but  diminution  of  the  cranial  cavity,  owing  to 
the  thickcnmg  of  the  bones. 

TUMOURS  CAUSED   BY   PROTRUSION   OF   THE 
BRAIN    OR    ITS    MEMBRANES    THROUGH    THE 
SKULL. 
Congenital. 

MENINGOCELE.— A  protrusion  oi  the  mcningC'^  containing  fluid. 
ENCEPHALOCELE.— A  protrusion  of  brain  substance  through  a 

congenital  delect  in  the  skull. 
HYDRENCEPHALOCELE.— A   combination   of   the   above,   or   a 
brain  protrusion  in  which  is  a  cavity  communicating  with  the 
lateral  ventricle. 

All  these  are  large  swellings  which  pulsate  with  all  respiratory 
movements.  Those  containing  brain  also  pulsate  with  heart 
movements.  They  usually  spring  from  the  root  of  the  nose, 
the  occiput,  or  the  region  of  any  of  the  sutures.  Round 
theu-  broad  base  can  be  felt  the  bony  margin  of  skull  defect. 
They  are  partly  reducible,  the  reduction  being  accompanied 
by  convulsions.  The  skin  over  ttiem  is  often  thin  and 
n<evoid. 
Treatment  is  usually  impossible.  In  pure  meningoceles 
excision  may  be  f)ossible. 

Acqalred. 

.  SARCOMA  OF  THE  BRAIN  OR  MENINGES. 
.   HERNIA   CEREBRI.— Occurs  after   (aj  Ineffectual   operations 
for  cerebral   tumours  ;   (6)  Injuries   or   operations  on  the  skull 
ander  septic  conditions. 

It   is   Caused   by  the  increased  intracranial  pressure.     The 
mass  consists  chiefly  of  (Edematous  granulations,  but  true 
brain  substance  may  also  protrude. 
Treatment  is  chiefly  (a)  Preventive  in  making  free  outlet  for 
septic  discharges  when  operating  for  fracture  of  the  skull 
lb]  Pressure  must  be  used  with  great  care;    [c]  Paint^-- 
with  absolute  alcohol  or  collodion  ;     (d)  Covering      '" 
Jffotective  shield ;    («)  Removal  is  only  justifiable  ' 
IS  due  to  a  septic  process  which  has  come  to  an  end. 
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lUSRASKS     OF     IRAXH'M,    HliAIX,    ETC. 


icapsuled.  ^^^1 


CEREBRAL  TUMOURS. 
VarJeties. 

*      MALIGNANT. 

Glioma. — A  sarct 
Sarcoma. — Both  of  these  a 
Secondary  Cahcinoma. 
INNOCENT. 

PsAMMOMA  (from  the  choroid  plexus 
CvsTs. — ^Aiachnoid  cysts  arise  after  t 

of   blood-clot.     Simple   cysts   are 

Hydatid  cysts  are  rare. 
TtiBERcui-ous  Masses. — Especially  in  children. 

GUMMATA. 

Headache  in  a  fixed  locality  suhject  to  great  exacerbations 
and  becoming  steadily  worse.  Sometimes  tenderness  on 
pressure  is  felt  over  the  tumour  region. 

Vomiting. — Constantly  repeated  without  nausea  or  relation  to 
food.     Particularly  severe  in   basic  or  subtentorial  tumours. 

Optic  Neuritis. — Beginning  as  a  congested  and  then  as  a 
"choked  disc,"  and  ending  in  atrophy.  Most  constant  in 
basic  growths. 

Giddiness,  Epilepsy,  Loss  of  Memory,  and  other  mental 
changes,  occur  with  difierent  frequency  according  to  the 
regions  affected. 

Mental  Stupor,  ending  in  Coma. 

Focal  Symptoms  are  only  produced  when  certain  areas  of  the 
brain  are  affected  (see  page  239)-  When  a  motor  area  is 
affected,  localized  convulsions  followed  by  temporary  local 
paralysis  is  the  rule.  The  convulsions  and  paralysis  tend  to 
become  more  widely  spread  and  more  permanent. 
Treatment. 

MEDICINAL   TREATMENT    is    useless,    except   in   the   case   of 

gummata,  where  large  doses  of  iodides  should  be  given. 
OPERATIVE. 

Preliminary, — Morphia  (J  gr.)  is  administered  tieforehand  to 
diminish  the  shoci.  The  patient  has  the  head  and  trunk 
raised.     Hxmostasis  may  be  helped  by  one  of  two  preliminary 
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1,  Elastic  band  round  the  cranium,  just  over  the  orbits 

and  ears.     This  of  course  only  controls  the  external 
vessels,  and  is  hardly  worth  adopting. 

2.  Temporary  clamping  of  the  common  carotid  artery  on 

the  aide  of  the  operation. 
Skull  Opehing. — May  be  made  in  one  of  two  ways  : — 

I ,  By  first  turning  down  a  flap  containing  all  the  soft  parts, 
and  then  removing  the  bone  by  trephine,  gouge,  and 
forceps.  Suitable  for  small  openings  and  those  in  the 
temporal  or  cervical  regions. 


CEREBRAL     TUMOURS 
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-■.  Turning  down  an  osteoplastic  flap  containing  scalp  and 

cranium,  catting  throngh  the  bone  by  a  Gigli'a  saw  or 

surgical   engine.     The   bone   at   the   base  of  the   flap 

must  be  broken.     This  method  is  the  best  when  making 

large    openings   at    the   vertex,    frontal,    or    parietal 

regions. 

On  exposure  of  the  dura  mater,  the  latter  bulges  into  the  wound, 

and    cerebral    pulsation    is    ill-marked    if     the    intracranial 

pressure  is  much  increased.     The  dura  is  opened  crucially  or 

by  a  flap,  and  the  brain  explored  and  any  mass  removed. 

Cysts  and  tuberculous  foci  can  usnally  be  shelled  out  with 

little   hemorrhage,   but   other   tumours   ate   ill-defined   and 

require  the  brain  substance  to  be  cut. 

The  two-stage  operation,  in  which  the  skull  is  opened  one  time 

and  the  brain  explored  subsequently,  has  the  advantage  of 

lessening   shock,    but   the   disadvantages   of   increasing   the 

dangers  of  sepsis,  and  the  bleeding  from  granulations. 

The  bone  can  be  replaced  if  the  fragment  is  large,  and  the  wound 

drained  for  twenty-four  hours. 
If  tlie  operation  is  unsuccessful  or  incomplete,  a  Hernia  cereliri 
will  probably  form. 

CEREBRAL   LOCALIZATION. 

ilie  localization  of  function  in  different  parts  of  the  brain  is  shown 

by  the  disturbance  which  follows  injury  and  disease. 
LOCAL  LESIONS  may  be  ;   (i)  Punctured  wounds  ;   (2)  Depressed 
fractures;    (3)  Pressure  of  hemorrhage  or  pus;    (4)  Pressure  of 
scar    tissue;      (5)  Abscess;      (6}  Tumour.     These    lesions    may 
produce  the  following  symptoms  in  different  regions : — 

Upper  Left  Frontal  Lobe. — Cerebral  irritation,  followed  by 

dementia  or  insanity. 
Third    Left    Frontal    Convolution. — Motor    aphasia.     In 
left-handed  people  these  two  symptoms  are  associated  with 
right-sided  lesions. 
RoLANDic   Area. ^Convulsions,   or    paralysis  of   the  opposite 
leg,  arm.  or  face,  the  centres  being  in  this  order  from  above 
downwards. 
Upper  Temporosphenoidal  Lobe. — Deafness  in  the  opposite 

The  Occipital  Lobe. — Temporary  hernia  nopia,  which  is 
permanent  if  the  angular  gyrus  is  also  affected. 

Cehebellum.^ — Giddiness  and  staggering  :  the  patient  falls  to 
the  side  of  the  lesion.     Weakness  of  the  arm  and  leg  of  the 

OTITIS   MEDIA.  | 

Vnrletiea. — Catarrhal,  acute  purulent,  and  clironic  purulent 
Catt»e«.—Ptiaryngitis— Pharyngeal  catarrh  (spreads  upthe  Eustachian 

tubes) — TonsiUitis — Scarlet  fever  and  other  fevers — Diphtheria — 

Adenoids. 
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240      DISEASES    OF    CUANICM,    BRAIN^  Kif 

Otitis  Media,  fontinued. 

Symptoms. — Great  pain  on  onset,  relieved  when  the  drum  perforates. 
Temperature  raaed  to  roo°-i05°  F. 

Deafness — Usually  partial  only — Tuning'-fork  can  be  well  heard 
it  applied  to  the  bones — Tuning-fork  can  be  better  heard  in 
the  affected  ear  when  held  to  the  vertex. 
Tinrutus. 

Purulent   discharge   from   the   meatus ;     only   after   the   drum 
has  fierf orated. 
Signs. 

BEFORE  PERFORATION  OF  THE  DRUM.— Drum  is  first  red, 
and  then  has  lost  its  Instre,  and  is  abnormally  bulged  outwards. 
It  does  not  move  on  swallowing  or  on  poliUeerization. 
AFTER  PERFORATION.— On  cleaning  away  pus  from  meatus, 
tympanum  is  seen  to  be  perforated.  In  old  cases  the  tympanum 
is  destroyed,  and  bare  bone  or  the  ossicles  may  be  seen  or  felt. 
On  politzerization  au:  escapes  from  the  meatus  if  the  Eustachiao 
tube  is  patent. 
Treatment  of  uncomplicated  cases. 

CATARRHAL  OTITIS.— UsuaUy  associated  with  pharyngeal 
catarrh  or  adenoids.  Treat  the  pharyngeal  catarrli  with  astringent 
gargles  or  sprays,  e.g.,  protargoi  gr.  iv  ad  5j.  Remove  adenoids. 
Syringe  meatus  with  warm  boracic  lotion.  For  acute  pain  of 
"  earache,"  leech  in  front  of  the  tragus,  and  hot  sand-bags. 
ACUTE  PURULENT  OTITIS. 

Before  Perforation,  or  if  the  perforation  is  minute,  artificial 
leeches  in  front  and  behind   the  ear.     Free  incision  of  the 
tympanic  membrane  from  the  centre  downwards,  followed  by 
boracic  irrigation.    General  treatment  of  the  febrile  condition. 
After   Perforation    with    free   discharge    has    taken    place, 
douching  meatus  with   1-2000  biniodide  of  mercury.      Dry 
meatus  and  instil  boracic  powder. 
CotnpIIcatiOtlB  of  purulent  otitis  media — most  commonly  seen  with 
the  chronic  cases. 
EXTRACRANL\L.^Eczema    of    the    meatus.      Boils    and    lieep 
inflammation  of  the  meatus.     Suppurative  arthritis  of  temporo- 
maxillary  joint. 
CRANIAL. — -Ankylosis  or  necrosis  of  the  ossicles.     Necrosis  of  parts 
of   the   temporal   bone.     Polypi    (granulations)   in   place   of   the 
destroyed  drum.     Facial  paralysis  from  pressure  on  the  seventli 
nerve.     Mastoiditis. 
INTRACRANIAL  COMPLICATIONS,- Subcranial  abscess— Menin- 
gitis— Thrombosis  of  the  lateral  sinus — Cerebral  abscess  in  temporo- 
sphenoidil  lobe  or  cerebellum, 
Acnte  MaBtoiditis. 

SYMPTOMS.— Intense  pain  of  a  constant  character.     Tenderness 
behind  the  ear  over  the  mastoid  process.     Redness  aad  cedema 


over  the  mastoid.  Auride  is  displaced  forwards,  outwards,  and 
downwards.  Eventually  a.  fluctuating  abscess  forma  behind  the 
ear.  General  febrile  symptoms  :  Temperature  rises  lO2°-l04°  F. 
— A  rigor  may  occur  (but  repeated  rigors  point  to  sinus  thrombosis). 
TREATMENT. 

In  Early  Stage,  before  the  diagnosis  is  certain  ;    Leeches  in 

front  and  behind  the  ear.  Hot  fomentations. 
When  the  Diagnosis  is  Clear  :  Open  and  clear  out  the 
mastoid  antrum.  Incision  curved  behind  the  auricle.  Gouge 
ot  drill  over  a  point  where  the  tangents  above  and  behind  the 
meatus  cross.  Antrum  is  reached  a  quarter  to  half  an  inch 
below  bony  surface.  Remove  all  the  bone  between  the 
antrum  and  the  estemal  meatus,  protecting  the  seventh 
nerve  by  a  probe  passed  from  antrum  to  attic.  Incise  the 
cartilaginous  meatus  posteriorly.  Sew  back  the  two  flaps  to 
the  pinna.     Drain  the  whole  cavity  through  the  meatus. 

Intracranial  CompfJcationB  of  O-Utis  Media. 

DIAGNOSIS  —In  all  the  following  occur  ;  Marked  cerebral  sym- 
ptoms. Acute  headache.  Coma  or  delirium.  Purulent  discharge 
from  the  ear  becomes  scanty  or  ceases. 

SINUS  THROMBOSIS.— Repeated  severo  rigors.  Temperature  rises 
to  I03°-105°  F.  but  falls  between  the  rigors.  Patient  is  blue  and 
collapsed.     Tenderness  or  swelling  over  the  internal  jugular  vein. 

MENINGITIS.— Initial  rigor,  with  continuous  high  temperature. 
Retraction  of  the  head.  Optic  neuritis.  Intolerance  of  light 
and  sound.     Rapidly  developing  coma. 

SUBCRANIAL  ABSCESS  (pus  between  the  dura  and  the  petrous 
bone). — Severe  headache.  Gradual  cerebral  compression.  Irre- 
gular fever.  Absence  of  the  signs  characteristic  of  thrombosis, 
meningitis,  or  abscess. 

CEREBRAL  ABSCESS.— Temperature  is 
Constant  headache,  merging  into  con 
respiration — Cheyne -Stokes  later.  Optic 
of  pupil  on  affected  side. 

CEREBELLAR   ABSCESS.— In    addition 
nystagmus.     Giddiness,  with  tendency  to 

Treatment  of  Intracerebral  Compljcations  of  Otitis.— First 

expose  and  ligature  the  internal  jugular  vein  in  the  neck  (if  sinus 
thrombosis  is  clear).  Trephine  at  a  point  one  and  a  quarter 
inches  behind  meatus  and  a  quarter  of  an  inch  above  Reid's  base 
line  with  a  l-in.  trephine.  This  exposes  the  sinus  and  the  dura 
above  and  below  it.  Open  up  and  drain  any  subdural  abscess. 
If  thrombosis  exists,  open  the  sinus,  clear  out  clot,  and  pack. 
If  Evidence  Points  to  an  Abscess,  enlarge  bone  opening  to 
a,  point  three-quarters  of  an  inch  above  the  meatus,  and 
explore  the  temporosphenoida!  lobe.  Enlarge  bone  oijMii.'s.'fe 
downwards  and  backwards.    Explovc  cevewSai  \«niis'^«5»- 


rmal   or   sub-normal. 

Slow    pulse.     Slow 

^uritis   and   paralysis 
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Chapter    XXVII, 
DISEASES  OF  THE   LIPS   AND  JAWS. 
THE  LIPS. 
Macrochellta,  or  Thick  Lips. 

1 .  CONGENITAL.— I, ymphangiectasis— Clear  lymph- vesicles  can  be 
□  the  surface — Generally  affects  the  lower  lip. 
y  excision  of  a  wedge-shaped  piece. 

2.  TUBERCULOUS.— In  children  and  young  adults— GeneraUy  the 

upper  lip — May  be  associated  with  tuberculous  disease  of  the 

nose — Fibrous  and  o^ematous  thickening  round   fissures. 
3-  SYPHILITIC— Fibrous  hypertrophy  in  tertiary  disease. 
Ulcers  of  the  Lips. 

J.   SIMPLE. — Cracks  and  fissures  result  from   cold  in  those  with 

bad   circulation.     Chilblains  and   ulcerated   chilblains   arise  in 

the  same  way. 
2.  HERPES.—Generally   unilateral.     Associated    with    catarrh    or 

pneumonia.    Crop  of  vesicles  become  pustular  and  then  break. 
3-  TUBERCULOUS.— Either    chronic    indurated    fissures    causing 

macrocheilia  ;     or    definite    lupus,   with   clear   tubercles   and 

destructive  ulceration. 

4.  SYPHILITIC. 

Primary  Chancre.^ — Usually  the  upper  lip.  Caused  by  kissing 
person  with  secondary  lesions  of  mouth,  or  using  pipe  or  cup 
contaminated  by  such  a  patient.  Flat  nicer  on  an  infiltrated 
base.  Skin  more  involved  than  the  mucous  membrane. 
Glands  enlarged  and  massed  together  under  the  jaw  {not  so 
discrete  as  in  genital  chancre). 

Secondary.. — Mucous  tubercles  and  shallow,  painful  ulcers. 

Tehtiary. — Deep  serpiginous  ulceration  destroying  the  hp — 
glands  not  enlarged.  Or  general  fibrous  hjTjertrophy 
(macrocheilia). 

Inherited.— Cracks  and  fissured  ulcers  radiating  from,  the 
angles  of  the  mouth.     Leave  permanent  scars  and  contraction. 

5.  MALIGNANT. 

Epithelioma. — g;  per  cent  are  in  men — generally  clay-pipe 
smokers.  Much  commoner  in  lower  than  upper  Up.  Begins 
as  crack,  ulcer,  or  wart.  Causes  an  ulcer  or  warty  growth- 
indurated  and  everted  margin,  and  indurated  base.  Sub- 
mental and  submaxillary  glands  become  hard  and  enlarged 
comparatively  late,  i.e.,  after  three  to  nine  months. 

Much  slower  in  its  development  than  epithelioma  of  the  tongue 
or  fauces. 


Diagnosis  should  always  be  m: 
removal  and  microscopical  e 

THfiATMENT.^Remove  with  at  least  half  an  inch  margin. 
Dissect  out  submental  and  submaxillary  glands  from  both 
sides,  whether  these  are  felt  enlarged  or  not. 

Death  occurs  from  septic  ulceration  of  the  glands  in  the  neck. 

Tumours    of    the    Lipa.— Besides    the    ulcers    given    above,    the 

WARTS. — Remove   for   fear   of    malignant    growth,   and   examine 

with  microscope. 
NjEVI. — Dissect  out  or  destroy  by  electrolysis. 
CYSTS. — Caused  by  retention  in  the  labial  mucous  glands.     Small 

round  fluid  swellings  containing  glairy  mucous  fluid.     Dissect  out. 

Hare  Lip. — Congenital  cleft  in  upper  lip.  Usually  single  and  uni- 
lateral. Often  double  and  bilateral.  In  simple  ca^es  the  soft 
parts  only  are  affected.  In  others  the  alveolus  of  the  jaw  or  the 
palate  may  be  cleft.  When  complete  it  extends  into  one  nostril. 
Commoner  on  left  side. 

In  all  cases  the  nose  is  broad  and  flat.     In  donble  cases  the  bone 
between  the  clefts  projects  forward  like  a  proboscis.     Often 
associated  with  other  deformities,  e.g.,  talipes,  etc.     If  the 
alveolus  is  involved,   the  cleft  generally  goes  between  the 
central  and  lateral  incisor. 
Caused  by  a  faiinre  of  union  of  the  internal  nasal  process  with 
the  maxillary  process  superficially,   and   the  external  nasal 
process  more  deeply. 
EFFECTS.— Interference    with    suckling,    and    with    speech.     De- 
formity, which  gets  worse  with  age. 
TREATMENT. — Operate  from  six  weeks  to  three  months. 

For  Smci^E  Hare  Lip. — Separate  central  parts  of  the  lip  from 
bone  beneath.  Pare  the  edges.  Leave  single  or  double  dap 
of  red  margiu,  so  that  when  sewn  together  there  will  be  an 
allowance  for  contraction.  Two  deep  stitches  to  take  off 
tension.  Many  fine  horsehair  stitches  to  edges.  Plaster 
strapping  across  the  face  to  relieve  tension.  Put  arms  into 
splints.  Feed  by  spoon,  or,  better,  nasal  tube.  Allow  to 
suck  at  end  of  one  week. 
Fob  Double  Hare  Lip. 

Treatment  of  os  incisivum  when  projecting  forwards  ; 
(i )  Separate  the  lip  from  the  bone  ;  remove  os  incisivnm 
by  cutting  through  base  ;  or  (2)  Refresh  the  anterior 
end  of  the  nasal  septum  ;  push  back  the  proboscis  and 
sew  to  the  septum. 
Treatment  of  cleft:  Separate  lip  from  the  underlying 
bones.  Pare  both  edges  of  both  clefts.  Sew  outer 
margins  of  both  clefts  together  below  central  part, 
which  takes  no  part  in  margin.  Leave  a  flap  [iqto.  -^sA 
m&rgin  of  each  outer  margm  ol  eacti.  ^^eU.. 
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CLEFT   PALATE. 

A  congenital  defect  in  the  union  of  the  two  halves  of  the  palate. 
Degrees — (i)  Bifid   uvula;     (2)  Cleft    soft    palate;     {3)  Soft   and 

hard  palate  cleft  as  far  forward  as  the  antcrioi  palatine  foramina  ; 

(4)  Including  the  alveolar  border   of   the   maxilla  and  lip,   i.e., 

combined  with  a  double  hare  lip. 
Varieties. 

1.  Mesial — the  cleft  is  in  the  mid-line,  and  the  nasal  septum  is 

above  and  ununited  to  any  part  of  the  cleft. 

2.  Bilateral — the  nasal  septum  grows  down  and   divides  the 

cleft  into  two. 

3.  Unilateral — the  nasal  septum  unites  with  one  side  of  the 

cleft.  The  cleft  is  usually  on  the  left  side. 
Development  of  Alveolar  Cleft  Palate.*— In  man  the 
premaxill^  are  usually  rudimentary  pieces  of  bone  which  are 
attached  to  the  apex  of  the  vomer.  They  take  no  part  in  the 
formation  of  the  face,  and  bear  no  teeth.  The  maxills,  on  the 
other  hand,  send  two  processes  inwards,  which  surround  the  pre- 
maxillEe  ;   these  are  : — 

I.  The  incisor  process  in  front,  which  meets  its  fellow  and  bears 

the  incisor  teeth. 
3.  The    palatine     process,     behind     which     forms     the     hard 

Between  these  two  the  anterior  palatine  foramen  is  left,  in  the 

inner  wall  of  which  the  rudimentary  premaxillEE  remain. 
In  simple  cleft  palate,  the  palatine  processes  of    the  maiiiUas 

are  defective. 
In  alveolar  cleft  palate  the  incisor  processes  of  the  maxillae  are 
defective,  and  the  premaxilte  grow  forward  into  the  face,  as 
is  the  rule  in  lower  animals.     The  alveolar  cleft  is  then  the 
space  between,  the  abnormal  premaxilla  and  the  undeveloped 
incisor  process  of  the  maxilla. 
In  the  most  extreme  cases  the  premaxilla;  bear  all  four  incisor 
teeth,  and  there  is  a,  cleft  on  each  side  of  them  separating 
them  from  the  maxillae  bearing  the  canines. 
In  less-developed  cases  the  premaxilUe  only  bear  one  incisor, 
and  the  incisive  process  of  the  maxilla  bears  the  other,  and 
the  cleft  comes  between  the  central  and  lateral  incisors. 
Appearances- — Through  the  cleft  are  seen  the  nasal  septum  and 
the  turbinate   bones.     The   width   is   greater  in  the  more  com- 
plete cases.     The  slope  of  the  sides  varies,  being  upwardly  directed 
rather  than  horizontal. 
Effects. — Suckling  is  impossible,  and  the  infant  must  be  spoon  fed. 
Defective  speech  is  caused  by  the  imposifibility  of  closing  the 
oral  from  the  nasal  cavities.     Thus  explosive  sounds,  e.g.,  the 
letters  r,  D,  P,  B,  F,  V,  become  M  or  N,  and  gutturals,  e.g., 
K  and  G,  become  H. 
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rrreatment — Operative  :  Suitable  tor  all  cases  up  to  twenty  years. 
Obiuhatoh  ;  A  dental  plate  is  fitted  to  fill  up  tlie  gap  ;  but 
this  never  benefita  the  speech  much,  because  it  cannot  act 
like  a  normal  soft  palate. 
LANGENBECK'S,  SMITH'S,  OR  THE  I.ATE  OPERATION.— 
Performed  at  or  about  the  Third  Year,  when  the  soft  parts  have 
attained  some  thickness  and  firmness.  The  edges  of  the  cleft  are 
pared,  and  the  mucoperiosteum  lifted  oR  the  bone  from  the  cleft 
outwards.  The  soft  palate  is  completely  cut  from  the  hard 
palate  bone  at  their  junction,  the  soft  palate  remaining  connected 
with  the  muco periosteal  flaps.  Any  bands  passing  from  the 
pharynx  to  the  upper  surface  o£  the  palate  are  snipped  through. 
Lateral  incisions  are  made  ttirough  half  the  lengtli  of  the  soft 
palate  up  to  the  second  premolar  tooth  to  relieve  tension.  The 
two  halves  are  sewn  together  ;   silver  wire  is  used  for  the  muco- 

»  periosteum  of  the  hard  palate,  and  horse-hair  for  the  soft. 

It  is  essential  that  the  soft  palate  shall  come  together  without 
Gaps  often  occur  in  the  hard  palate,  but  are  easily  remedied 
by  subsequent  operations  ;    to  get  a  soirod  and  mobile  soft 
palate  is  the  chief  object  aimed  at. 
Long  and  careful  speech  education  is  required  to  correct  the 

iaulty  articulation. 
Advantages  of  the  Late  Operation. — (i)  The  danger  to  life 
is  negligible;  (2)  The  parts  are  firmer  and  thicker  than  in 
infancy  ;  (3)  The  cleft  naturally  diminishes  within  the  first 
three  years  of  life  ;  (4)  The  soft  palate,  by  its  separation  from 
the  hard,  has  the  best  chance  of  union  and  subsequent 
mobility. 
Disadvantages  of  the  Late  Operation.— (i  )  That  the 
parents   are  seldom   satisfied   to   wait  two   or  three   years  ; 

(1)  That  defective  speech  is  acquired  before  the  operation  ; 
(3)  Gaps  often  recur  over  the  hard  palate  which  reqnire 
subsequent  operations. 

DAVIES-COLLEY'S,  THE  FLAP  OR  EARLY  OPERATION.— 
Performed  at  the  Third  Month,  i.e.,  before  any  teeth  have 
erupted.  A  mucoperiosteal  flap  is  cut  from  one  side,  the  outer 
free  margin  of  whicji  lies  outside  the  gums.  This  is  turned  over, 
the  attached  margin  at  the  cleft  acting  as  a  hinge.  The  muco. 
periosteum  is  raised  from  the  opposite  side  as  a  fiap,  having  its 
hinge  outside  over  the  gums.  The  first  flap  is  turned  over  to  the 
opposite  side  with  the  raw  surface  downwards,  and  stitched 
between  the  opposite  flap  and  the  bone.  The  soft  palate  is 
completed  by  a  separate  mucous  membrane  flap. 

C1.AIHS   OF  THE   Early   Operation.— (i)  That   the   defect   is 
closed  long  before   the  child   has   learned  to  speak   hadly  ; 

(2)  That  a  double  layer  of  tissue  is  used  to  close  the  chief 
part  of  the  gap  ;  {3)  Tliat  there  is  no  tension  on  the  flaps  thus 
made;  (4)  That  there  is  no  interference  with  the  muscles 
»Dil  nerves  of  the  soft  palate. 
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Palate— Treatment,  conlinued. 
Drawbacks  to  the  Early  Operation. — (r)  The  risk  to  life 
from  asphyxia,  hiemoiThage,  and  sepsis,  whJen  done  so  early  ; 
(2)  The  fragile  nature  of  the  tissues;  (3)  The  smallnesa  of 
the  available  operative  space  ;  (4)  The  large  raw  surfaces 
left  in  the  month  to  heal  by  granulation  ;  (5)  The  soft 
palate,  not  being  separated  from  the  hard,  does  not  come 
together  well,  and  is  therefore  likely  to  fail  in  union. 
BROPHY'S  OPERATION.— Performed  at  three  months,  in  cases 
where  the  cleft  is  complete  and  combined  with  double  hare  lip. 
The  OS  incisivum  is  removed,  and  the  maxillK  are  forcibly  pressed 
together  by  partial  fracture.  They  are  wired  in  position  through 
the  alveolar  processes,  the  edges  of  the  cleft  being  pared. 

.\dvantacbs.. — The    facial   appearance    is    improved,   and   the 

deft  remedied  by  a  bony  bridge. 
Disadvantage. — The  danger  to  life,  which  has  been  considerable. 
AFTER-TREATMENT.— Feed  for  one  week  by  a  nasal  tube.     It 
Li  wise  to  have  educated  the  child   to  this  before  the  operation. 
Remove  the  stitches  from  ten  days  to  a  fortnight. 

THE  JAWS. 

Alveolar  Absceas. — Results  from  a  carious  tooth.  May  open  on 
the  surface  of  the  alveolus,  externally,  on  the  palate  or  into  the 
antrum.     Often  causes  periostitis,  rarely  necrosis. 

Treat  by  removal  of  the  tooth  and  opening  the  abscess. 
EpalJB, — -A  growth  from  the  alveolar  periostenm. 

(i)  Simple.      Is  a  fibroid,  firm  and  alow  growing. 
(2)  Malignant.     Is  a   myeloid   sarcoma,   soft,   very  vascular, 
easily  bleeding  and  becoming  ulcerated. 
In  each  case  the  tumour  grows  from  the  sockets  of  carious 
or  absent  teeth.     In  the  former,  simple  removal,  in  the 
latter,  removal  with  a  segment  of  bone  surrounding  it 
Epithelioma   begins   in   the   gums,  or  spreads  from   the  cheek  ot 

tongue.  It  rapidly  invades  the  underlying  jaw. 
Pyorrhoea  Alveolaria  (Riggs's  disease).^A  chronic  suppuration 
between  the  roots  of  the  teeth  and  the  gums.  Preceded  and 
caused  by  a  deposit  of  tartar.  The  pus  forms  pockets  and  sinuses 
beneath,  the  gum  margins.  The  gums  retract  from  the  teeth,  and 
the  teeth  become  loose.  It  may  cause  dyspepsia,  a  chronic 
sapr-emia,  and  even  chronic  arthritis  or  synovitis. 
TREATMENT.— Scaling  teetli,  slitting  up  sinuses,  long -continued 
daily  irrigation  with  antiseptics. 

Necroais  of  the  Jawr, 

CAUSES. — ^Dental  caries  and  alveolar  abscess — Compound  fracture 
of  the  jaw — Injury  and  sepsis  during  teeth  extraction — Phosphorus 
— Tertiary  syphilis— Tubercle  (rare) — Mercury  poisoning — Osteo- 
myelitis after  exanthemata. 
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IN  PHOSPHORUS  JAW.— The  disease  starts  round  a  carious 
tooth  socket  in  those  who  work  in  the  fumes  of  yellow  phosphorvis. 
Great  swelling  of  chronic  course  results  from  a  new  periosteal  bone 
formation.  Sinuses  open  inside  and  outside  the  mouth.  There 
is  great  fcetor,  with  a  tendency  to  saprEEmia,  dyspepsia,  and  septic 
pneumonia.  The  sequestrum  is  grey  and  porons,  and  very  long 
in  separating. 

TREATMENT  is  conducted  on  general  principles. 
CratB  of  the  Jaw. 

SIMPLE  DENTAL  CYST.— Found  in  the  neighbourhood  of  the 
roots  of  carious  teeth,  generally  the  upper  first  molars  and  bicuspids. 
Probably  due  to  the  irritation  of  an  epithelial  rudiment  of  the 
enamel  organ.  A  painless  swelling  expands  the  bone,  which 
presents  egg-shell  crackling.  It  contains  mucoid  material  and 
some  epithelial  debris. 

Treatment. — Removal  of  the  tooth,  with  free  opening  of  the 
cyst  cavity. 

EPITHELIAL  ODONTOME,  or  fibrocystic  disease  of  the  jaw,  usually 
atiects  the  lower  jaw,  and  in  young  people.  It  is  caused  by  a 
proliferation  oi  the  epithelium  of  the  tooth  germ  or  enamel  organ 
in  the  form  of  columns  of  cells  resembling  an  epithelioma,  but 
having  a  benign  course  and  undergoing  a  cystic  degeneration. 
.\  huge  mass  is  formed,  which  expands  the  whole  body  of  the  jaw, 
the  skeleton  of  which  forms  a  bony  framework  for  the  cysts. 

Treatment  is  by  removal  of  a  large  part  of  the  jaw,  usually 
nearly  half  the  mandible. 

FOLLICULAR  ODONTOME,  or  dentigerous  cyst  of  the  jaw,  is 
also  more  common  in  the  lower  jaw.  It  is  caused  by  an  expansion 
of  the  follicle  which  contains  the  developing  permanent  tooth. 
Hence  it  is  always  associated  with  the  absence  of  one  of  the 
adult  teeth.  The  body  of  the  jaw  is  expanded  and  thinned,  the 
bone  becoming  like  parchment.  Inside  the  cavity  is  found  the 
crown  of  the  missing  tooth. 

Treatment  by  free  opening  and  emptying. 

MYELOID  S.\RCOMA,  when  of  central  origin,  may  break  down  to 
lorm  large  blood-cysts.    It  also  produces  great  expansion  of  the  jaw. 

CYSTS  OF  THE  ANTRUM  (see  below). 

DlBCaveB  of  the  Nlaxjllarv  Antrum. 

SUPPUR.ATION. 

Causes. — Carious  teeth,  especially  the  molars  and  premolars. 
Suppuration  in  the  no.<>e  or  accessory  nasal  sinuses. 

Symptoms. — Pain  and  tenderness,  with  neuralgia  of  the  infra- 
orbital nerve.  Intermittent  discharge  of  pus  from  the  nose. 
This  may  be  seen  to  come  from  the  middle  meatus  under  the 
middle  turbinate  bone  and  above  the  inferior.  It  runs  out 
when  the  patient  holds  his  head  forward,  and  trickles  into 
the  pharynx  when  he  lies  down.  This  is  due  to  the  fact  that 
the  opening  into  the  nose  is  in  the  upper  part  q(  tV*.  *tAivii: 


i 


248       DISEASES     OF    THE     LIPS     AND    JAWS  ^ 

DiaeaBes  of  the  Maxillary  Antrum — Suppuration,  conlinned. 

In  Acute  Cases  the  nasal  aperture  is  usually  blocked.  Tte 
symptoms  are  more  severe,  and  may  merge  into  those  of 
osteomyeliti3. 

Pressure  Signs:  ([}  Nasal  obstractioa  and  blocking  of 
the  nasal  duct;  (2)  Some  exoplithalmos ;  (3)  Fullness 
of  the  palate,  witli  irregularity  of  the  teeth ;  (4)  Swelling 
of  the  cheek. 

Traksilluminatios  by  an  electric  lamp  in  the  mouth 
shows  a  darkness  instead  of  the  normal  rosy  colour  under 

Treatment;    {i)  Removal  of  offending  tooth,   and   drainage 
through  a  metal  tube  inserted  into  this  ;    (2)  Free  removal 
of  the  anterior  wall  under  the  cheek  and  of  the  nasal  wall, 
and  scraping  out  mucous  membrane  and  polypi. 
MUCOCELE,  or  cystic  distention. 

Causes. — A   cystic   distention   of   the   glands   of   the   mucous 

membrane,  or  the  formation  of  a  dental  cyst. 
Signs  are  merely  tliose  of  slow  painless  distention,  with  atrophy 

of  the  anterior  bony  wall,  wluch  gives  egg-shell  crackling. 
Treatment  as  in  the  last  case. 
INNOCENT  TUMOURS.— Fibroma,  odontoma,  osteoma,  cysts,  and 

polypi. 
MALIGNANT  TUMOURS.— Sarcoma  or  carcinoma.  Sarcoma  is 
much  the  commoner.  It  causes  a  steady  enlargement  of  the 
antrum,  with  signs  which  result  from  the  bulging  of  its  Ave 
surfaces;  (i)  The  cheek;  (a)  The  orbital  surface,  with  ejtoph- 
thalmos  ;  (3)  The  nasal  surface,  with  nasal  obstruction  and 
epiphora,  from  blocking  of  the  nasal  duct;  (4)  The  palate; 
(5)  The  zygomatic  surface,  producing  swelling  behind  the  jaw. 
Pain  is  very  great  and  almost  constant. 

Treatment  is  by  excision  of  the  upper  jaw. 

LeonUasU  Ossea. — Begins  in  young  adults  with  no  known  cause. 
Consists  in  exuberant  spongy  exostoses  growing  from  the  cranial 
and   facial   bones,   especiaUy   from   the   maxills,   mandible,   and 

Produces  hideous  deformity,  severe  neuralgia,  displacement  of 

the  eyes,  and  lastly  pressure  on  the  brain. 
Treatment. — Early  removal  of  the  masses  as  they  apipear. 

Inability  to  open  the  Mouth. 

CAUSES  ;  (l )  Ankylosis  of  the  joint,  resulting  from  sepsis,  tubercle, 
or  osteo-arthiitis  ;  (2)  Cicatricial  contraction  of  the  soft  parts 
round  the  joint  after  injuries  or  operations  ;  (3)  Spasm  of  tefcmus  ; 
(4)  Reflex  spasm  from  carious  teeth,  especially  an  unerupted 
wisdom  ;  (;}  Inflammatory  swellings  inside  or  outside  the  joint. 
e.g.,  mumps  or  tonsillitis ;  (6)  Malignant  tumours  of  the  parotid 
or  inside  the  mouth. 
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TREATMENT  is  only  possible  or  desirable  in  the  first  two  cases. 
Excision  of  the  Condyle  is  difficult,  and  often  impracticable. 

An  attempt  may  be  made  to  interpose  a  vulcanite  plate  or 

some    soft   tissues   between   the   bone   surfaces   to   prevent 

bony  union. 
EsM arch's  Operation. — Removal  of  a  wedge-shaped  piece  of 

bone  from  the  angle  of  the  jaw  on  both  sides,  the  apex  of  the 

wedge  being  at  the  alveolar  border. 
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Chapter     XXVIII, 
AFFECTIONS    OF    THE    NOSE. 

Flattening    of    the    Bridge    of     the    Nose. —Destruction    c 
impeded  growth  of  the  nasal  septum, 
CAUSES. — Injury,  syphilis  (usually  congenital),  tuberculous  rhiniti 

TREATMENT.— Injections  of  hard  paraffin  melting  at  105°  F.,  by 
a  special  syringe  under  the  skin. 

Bone-grafting  has  now  been  superseded  by  the  above. 
DeBtmcflon  of  tbe  External  Noae. 

CAUSES.^SypIiilis,  Inpua,  rodent  ulcer,  epithelioma,  or  traumatism. 
TREATMENT, 

Indian   Rhinoplasty. — New   nose   formed   by   a   flap   turned 

down  from  the  forehead. 
Italian  Method. — Flap  formed  from  the  arm  and  cut  from 

the  latter  when  it  has  firmly  grown  on  the  face. 
French  Method. — Cheek  flaps. 

Bloxam's  Operation. — A  finger  is  sewn  to  the  root  of  the 
nose  after  tlie  nail  and  ungual  phalanx  have  been  removed. 
The  soft  tissues  are  split  and  sewn  to  the  cheeks.     Finger  is 
amputated,  a  week  later. 
Foreign  Bodies  In  the  Noae. — Beads,  peas,  etc.,  introduced  by 
children,  or  rhinoliths — calculi  formed  by  the  deposit  of  calcareous 
salts  in  chronic  rhinitis. 
SIGNS. — Na.sal  obstruction,  offensive  purulent  discharge. 
TREATMENT. — Removal  either  by  syringing  or  by  forceps  under 
an  anesthetic. 
Rhinitis. 
ACUTE. 

Catarhhai.. — Ordinary  "cold  in  the  head." 

Septic. — Associated  with  foreign  bodies,   septic  wounds,   and 


Gonorrheal. — Spreads  from  the  lachrymal  sac. 

Diphtheritic. — Spreads  forward  from  the  pharynx. 
CHRONIC. 

Specific. — Lupus,  spreads  from  the  face  or  tear-duct.  Syphilis, 
congenital  (snuffles)  or  acquired. 

Hypertrophic. — Causing  considerable  intermittent  or  per- 
manent engorgement  and  hypertrophy  of  the  nasal  mucous 
membrane,  chiefly  over  the  inferior  turbinate  bones. 


Signs. — Unilateral  or  bilateral  na«al  obstraction.  Altered 
tone  to  the  voice.  The  inferior  turbinate  bone  appears 
enlarged,  and  encroaches  upon  the  infe  '  '         '  " 

This  enlargement  quickly  subsides  on  syringing 
with  cocaine  or  adrenalin. 

Treatment. — Sprays,  simple  or  astringent  (e.g.,  boracic 
acid  or  protargol,  gr.  j  ad  5j).  Touching  with  the 
eiectro-cautery.      Removal  of  a  part  of   the   turbinate 

Atrophic- — The  mucous  membrane  is  dry  and  shrivelled.  The 
septum  is  often  deflected.  Pharyngitis  and  laryngitis  are 
Irequent  accompaniments. 
Treatment  is  unsatisfactory. 
Oz^NA. — S^'philis  and  tubercle.  Young  women.  Nasal 
cavities  are  etdarged  by  an  atrophy  of  their  walls.  Scabs 
and  crusts  cover  the  mucous  surfaces.  A  penetrating 
nauseous  odour  is  caused,  which  the  patient  cannot  smell. 
Sometimes  associated  with  sinus  disease. 

Treatment. — Copious  alkaline  douches,  followed  by  oily 
sprays  of  liquid  paraflin,  menthol,  etc. 


AcceaBorv  SinttsltiB. — The  following 


a  the  n. 


?  open  u 

the  spheno-ethmoidal 
recess  at  the  highest  part  of 
the  nasal  cavities. 


Posterior  Ethmoidal  Cells 

Middle  and  Anterior  ,      ^^^^  ^^^^  ^j^^j^    ^^^^^^  ^,  ^j^^ 
ETHMOIDAL  t^ELLs         (  j^j^j       semUunaris.   under   cover   of 

Nasal  Ducr.^Into  the  inferior  meatus. 

SYMPTOMS   AND   SIGNS. 

Headache,  which  is  either  localized  over  the  sinus,  e.g.,  over 

the  frontal,  or  general,  owing  to  the  proximity  to  the  base 

of  the  brain. 
Neuralgia. — From  pressure  on  nerves,  e.g.,  the  supra-orbital 

by  frontal  disease. 
Purulent  Discharge  from  the  nose,  which,  except  in  the  case 

of  the  sphenoidal  and  posterior  ethmoidal  sinuses,  comes  from 

the  middle  meatus. 
Rhinoscopy. — A  mass  of  polypi  and  granulation  tissue  occupies 

the  place  of  the  middle  turbinate  bone.     Bare  bone  can  often 

be  felt.     The  swelling  of  the  soft  jarts  does  not  diminish 

much  by  cocaine  or  adrenahn  injections. 
Radiography  may  show  a,  shadow  in  a  frontal,  or  e 

sphenoidal  sinus. 
Transillumination  shows  a  shadow  in  the  frontal  s 

lamp  being  held  in  the  angle  of  the  orbit. 
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Accessory  Sinusitis,  conliniied. 

DIFFERIilNTIAL  DIAGNOSIS.— The  antral  and   frontal  s 

are  recognized  by  the  local   tenderness,  pain,  and  swelling,  and 
by  the  evidence  of  transiUumination. 

The  sphenoidal  sinus  may  give  a  shadow  by  the  X  rays  if  it  is 
full  of  pus. 
TREATMENT. 

FoH  Frontal  Sinusitis. — Removal  of  the  anterior  wall  o£  the 
sinus,  and  draining  into  the  nose. 
-     For  Ethmoidal   and  Sprekoidal  Soppdhaiion,  an  attempt 
may  be  made  to  get  at  the  focus  of  disease  through  the  nose, 
after  clipping  away  the  middle  turbinate  bone,  or  through 
the  OS  planum  of   the  ethmoid  by  an  incision  on  the  inner 
wall  of  the  orbit. 
MUCOCELE  OF  THE  FRONTAL  SINUS.— As  in  the  case  of  the 
antnim,  the  frontal  sinus  may  be  distended  by  a  mucous  cyst. 
This  causes  expansion  and  thinning  of  its  bony  walls,  which  give 
an  egg-shell  crackling.     A  swelling  appears  on  the  forehead,  and 
the  eyeball  becomes  displaced  downwards  and  outwards. 
Treatment. — Removal  of  as  much  of  the  anterior  bony  wall 
as  possible,  and  of  all  the  mucous  lining- 
Nasal  Polypj  are  of  two  different  origins  :    (i)  InSammatory,  and 
(i)  Neoplastic, 
t.  MUCOUS  POLYPI  are  merely  cedematous  granulations  hanging 
from  the  surface  of  a  disea.se[i  ethmoid  bone,  which  is  a&ected 
by  rarefying  osteitis  or  caries.     They  occur  in  young  adults, 
and  cause  nasal  obstruction,  often  bilateral.     Grow  from  the 
middle  and  superior  turbinate  boneS,     They  frequently  undergo 
cystic  degeneration  from  the  development  of  cysts  in  the  glands 
of  the  mucous  membrane  covering  them.     After  local  removal 
liiey  recur  within  a  few  months. 

Treatment:    {a)  Removai   by  wire   snare   under   cocaine; 

(6)  Usually  a  thorough  erasion  of  the  lateral  mass  of  the 

ethmoid  or  the  opening  of  a  suppurating  sinus  is  required, 

so  as  to  remove  the  diseased  bone, 

2.  FIBROUS    AND    SARCOMATOUS    POLYPI.— Consist    in    all 

gradations  between  Bbromata  and  sarcomata,  usually  beginning 

as  the  former  and  ending  as  the  latter.     Occur  in  children  and 

adolescents  most  commonly.     Grow  from  the  base  of  the  skull 

and  occupy  the  nasopharynx      Cause  nasal  obstruction,  with 

sanious  discharge. 

Pressure  Signs  may  be:  (i)  Pushing  down  the  velum 
palati  and  causing  asphyxia;  (z)  Expanding  the  nasal 
cavities  and  producing  a  widening  of  the  nasal  bridge  ; 
(3)  Pressing  the  eyeballs  outwards;  [4)  Extending  into 
the  base  of  the  brain. 
When  they  are  Malignant,  secondary  growth  may  occur 
in  the  lymph-glands  of  the  neck.  In  these  cases  the 
primary  growth  is  probably  a  lymphosarcoma  of  the 
pharyngeal  tonsils. 
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Theatment  is  only  possible  in  tlie  early  stages. 
1.  Removal  by  a,  snare  througli  the  anterior  nares 
3.   Removal  through  the  mouth  after  splitting  the  soft  palate. 
3-  Removal  irom  the  face  after  turning  up  the  soft  parts 
and  enlarging    the  anterior  nares  by  temporary  dis- 
placement of  the  maxilla. 
Adenoids. — A  hyperplasia  of  the  lymphadenoid  tissue  at  the  back 
and  roof  of  the  nasopharynx. 
CAUSES. — Constitutional   delicacy,    which   causes   repeated   nasal 
catarrh.     Hygienic  defects,  e.g.,  insufficient  ventilation.     Want  of    ■ 
exercise  and  a  consequeut  slovenly  method  of  breathing. 
SIGNS  AND  SYMPTOMS.— A  foliate  and  more  or  less  symmetrical 
lymphoid  mass  fills  up  the  nasopharynx.     This  can  be  seen  by 
posterior  rhinoscopy  and  felt  by  the  flnger-tip.     The  size  varies 
from  day  to  day,  becoming  much  larger  if  the  child  lias  a  cold. 
Mouth-breathing.     The  nasal   passages   are   obstructed   and   the 
mouth   kept  habitually  open.     It   becomes   hard   and   parched. 
Snoring  is   marked   at  night.     Discharge   of   sero-pus   from   the 
nostrils  and  nasopharynx. 
RESULTS  AND  SEQUELS. 

On  NosE.^The  nostrils  become  narrow  and  slit-like,  from  e 
falling  in  of  the  lateral  cartilages.     The  vomer  and  septal 
cartilage  become  distorted,  because  the  nasal  cavities  are  not 
large  enough  for  their  growth. 
On  Mouth. — The  palate  is  high,  narrow,  and  arched.     The  teeth 
are    arranged    irregularly,     being    crowded    together    from 
insufficient   palate   growth.     This   is   most   noticeable   after 
seven  years,  when  the  large  permanent  teeth  are  maloDg 
tlieir  appearance. 
On  Ears. — The  nasopharyngeal  catarrh  aflects  the  Eustachian 
tubes,  and  causes  chronic  obstruction  of  these,  with  deafness, 
and  frequent  otitis  media  and  its  complications.     It  is  by 
far  the  commonest  cause  of  deafness. 
On  Trunk. — The  chest,  from  the  blocking  of  the  air  inlet  through 
the  no9e,  becomes  either  Hat  or  pigeon-breasted.      There  is 
great  liabiUty  to  bronchitis  and  phthisis.      K)-phosis  of  the 
spine  accompanies  tliis  change. 
On    the    Mind. — Mental    torpor    and    stupidity   occur   from 
defective  aeration  of  the  nerve  centres,  and  from  the  restless 
and  bad  sleep  produced  by  the  nasal  obstruction.     The  gaping 
mouth,   deafness,  dribbling,   all  increase  the  appearance  of 
f eeble-mindedness . 
TREATMENT. 

Climate. — An  equable,  dry  chmate  like  that  of  Egypt  will  often 

cure  a  slight  case. 
Exercises. — Systematic  "  breathing  exercises  "  will  cure  moat 
cases  of  adenoids  if  persisted  in  for  long  enough,  but  ii 
cases  this  is  quite  impracticable. 
Op  B  RATI  ON.  ^Removal  by  a  curette  under  a  general  anaesthetic,  J 
Careful  training  in  nose-breathing  is  vecy  ini^cittaim.'taii,\KJ:-»^ 
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Causes  of  Naaal  ObatracUon. 

:.   SWELLING  OF  THE  MUCOUS  MEMBR.\NE. 
Rhinitis :    simple,  tuberculous,  or  syphilitic. 

2.  OBSTRUCTION  DUE  TO  THE  SEPTUM. 

(a)  Spurs  oi  cartilage  and  bone  growing  from  the  v( 

crest.     Treat  by  cutting  through,  the  mucoperiosteum  and 
savring  oS  the  crest. 

(6)  Deviations  of  the  septum.  These  may  be  traumatic  in 
origin,  or  come  from  ill-development.  Treat  by  submucous 
resection  if  there  is  no  olier  primary  cause  of  the 
obstruction. 

(c)  HEMATOMA  and  abscess  of  the  septum.     Treat  by  incision. 

3.  DISEASES  OF  THE  ETHMOID  AND  OTHER  ACCESSORY 

SINUSES  (q.v.). 

4.  DISEASES  OF  THE  TURBINATE  BONES. 

(o)  Vasomotor  Engorgement. — Much  reduced  by  cocaine  or 
adrenalin  injections.  Treat  by ;  (i)  Hygienic  measures  ; 
Ui)  Iron  and  strychnine  internally  ;  (iii)  Cautery  of  the 
inferior  turbinate. 

(6)  Nasal  Cavities  are  Small  in  proportion  to  the  turbinates. 
Usually  unsuited  for  treatment.  Small  parts  of  the  front 
end  of  the  inferior  turbinate  may  be  removed  by  scissors 
or  punch  forceps. 

(c)  Enlahgement  of  the  Middle  Turbinate  Bone. — Often 

associated  with  severe  headache.     Treat  by  removal  by  the 
scissors  and  forceps. 

(d]  MoRiFOBM  Hypehtrophv  of  the  posterior  end  o£  the  inferior 

turbinate.     Remove  by  a  snare. 

5.  BLOCKING   OF   THE   CAVITY.— Foreign  bodies,  polypi,  new 

growths,  etc. 

6.  BLOCKING    OF     THE     POSTERIOR    NARES.  —  Adenoids. 

Fibrosarcomatous  polypi. 
EpiBtaxts. 

CAUSES.— Traumatism,    after    operations.     Fractured    skull,    etc. 

Ulcer  on  the  septum,     ^'aricoae  veins.     Vasomotor  disturbances  : 

(a)  In  adolescents  ;    (6)  In  adults  with  high  blood-pressure.     In 

certain  blood  conditions,  e.g.,  hemophilia.  I 

TREATMENT— after  examination  to  discover  the  cause.  ■ 

I.  Cauterize  the  bleeding  spot  if  possible.  ^ 

z.  Plug  the  nasal  cavity  with  gauze  soaked  in  adrenalin. 

3 .  Hugging  the  nares  (anterior  and  posterior)  is  seldom  required. 

4.  An  inflating  plug  introduced  into  the  nose  and  then  inflated. 

5.  Calcium  chlcrjde  or  lactate  in  drachm  doses  by  the  mouth- 
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Chapter    XXIX. 
AFFECTIONS    OF    THE    TONGUE.* 

Congenital  Malformations. 

AiiSENCE  or  Akrested  Development  (very  rare). 

Bifid  or   Split  Tongue   may  require   suture  for  appeararvce' 

Tongue-tie,  or  Ankyldglossia. — The  fr^num  is  too  short, 
and  so  sucking  and  speaking  are  difficult.  It  is  very  rare, 
though  often  alleged.  Careless  division  in  spurious  cases 
has  often  caused  severe  bleeding,  septic  ulcers,  or  dangerous 
tongue-swallowing. 
Tongue-swallowing. — Excessive  mobility  allows  the  tongue 
to  fall  back,  and  may  cause  death  by  su&ocation. 
Hvpertraphy  of  the  Tongue. 

1.  MACROGLOSSTA   is   a   condition    of    lymphangioma    which   is 

usually  congenital,  but  sometimes  acquired.  Clear  vesicles  are 
seen  on  the  surface,  usually  near  the  tip,  and  the  whole  tongue 
enlarges.  Lymphatic  cysts  are  formed  beneath  the  mucous 
membrane,  the  papillie  hypertrophy,  and  there  are  also  newly- 
iormed  blood-vessels  and  small  round-celled  infiltration.  The 
organ  is  liable  to  recurreat  attacks  of  glossitis,  after  each  of  which 
it  is  larger  than  before.  It  becomes  so  large  that  it  cannot  be 
retained  in  the  mouth,  and  secondary  changes  take  place  in 
the  lower  jaw. 
Treatment  by  V-shaped  excision. 

2.  SIMPLE  MUSCULAR  HYPERTROPHY  may  occur  in  idiots, 

or  without  any  otlier  lesion. 

3.  INFLAMMATORY   HYPERTROPHY  may  be  seen  after  any 

variety  of  glossitis,  but  most  frequently  after  syphilitic. 
Ininries  of  the  Tongue. 

Wounds  are  most  commonly  produced  by  the  teeth,  either  in 
epilepsy  or  eclampsia,  or  by  blows  on  the  jaw  when  the  tongue 
is    protruding.       HieniDrrhage     is    severe,     but    healing    is 

Punctured  wounds,  as  by  pipe  stems,  may  have  a  loreign  body 
in  their  depth,  and  this  may  give  rise  to  severe  secondary 
haetnorrbagc,  or  to  chronic  inflammatory  thickening. 

•  Uutlin  and  Spencer,  "l>iseaMs  ef  ihe  Tnn^^M." 
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Acafe    PareachTmatous    Gloasitis   occurs    generally   in  adult 

men.      Cold,  mercurial  ism,  and  debility  are  predisposing  causes. 

Rapid  painful  swelling  takes  place,  which  makes  speecli  and 

swallowing,  or  shnttiug  the  laoutli,  impossible. 
Death  may  occnr  irom  asphyxia  or  sepsis,  but  recovery  is  the 

rule,  with  some  superficial  sloughing. 
Treatuekt  in  bad  cases  is  by  free  longitudinal  incisions. 
STREPTOCOCCAL   GLOSSITIS  begins  in  the  neighbourliood   of 
the  submaxillary  gland,  and  ends  as  a  rapid  cellulitis  of  the  neck, 
with  redema  of  the  glottis. 

Trbatment  by  antistreptococcal  serum  and  tracheotomy. 
STAPHYLOCOCCAL    GLOSSITIS    usually    results    Irom    wounds 
and  injuries.     An  indurated  swelling  forms,  which  develops  into 
an  abscess  deep  in  the  tongue  substance. 

Treatment.- — Free   opening   in   the   mouth,  or   in   deep   cases 
through  the  mid-Uoe  of  the  neck  above  the  hyoid. 
MERCURIAL    STOMATITIS     is    accompanied    by    foul    breath, 
spongy  gums,  and  superficial  sloughing. 

Treatment  is  by  chlorate  ol  potash,  with  astringent  gargles. 
GANGRENE  may  result   from   acute   glossitis,  or  as  an  extension 
from  cancrum   oris.     In   the   former  case  natural  cure   by   the 
separation  of  the  slough  is  the  rule. 

Superficial  Glossitis  occurs  in  many  septic  mouth  conditions  and 
in  dyspepsia  and  gout. 
SIMPLE  OR  DYSPEPTIC— ITie  tongue  becomes  indented  by  the 
teeth,  and  in  bad  dyspeptic  cases  it  is  raw  and  excoriated. 

Treatment  by  chlorate  of  potash,  and  that  for  the  dj^pepsia. 
HEMTGLOSSITIS  is  rare,  and  usually  of  nervous  origin  and  accom- 
panied by  herpes. 
APHTHOUS  GLOSSITIS,  OR  THRUSH,  occurs  in  infants  from 
the  growth  of  the  Oidium  albicans.  The  tongue  and  mouth 
become  red,  and  then  are  covered  with  white  patches,  which 
consist  of  masses  of  the  organism.  It  is  very  contagious  among 
children. 

Treat  by  care  of  milk  supply,  cleaning  the  mouth  with  alkaline 
and  boracic  washes. 
ERYTHEMA  MIGRANS,  or  wandering  rash,  occurs  rarely  and  in 
debilitated  children.  Red,  smooth  patches  are  seen,  surrounded 
by  a  raised  yellow  border.  The  latter  spreads  like  ringworm,  and 
neighbouring  rings  may  intersect.  It  causes  itching  and  salivation, 
and  is  very  chronic. 

No  special  treatment  is  available. 
HERPES   is  most  common   in  neurotic  women.     It  is  very  pain- 
ful, leaves  troublesome  ulcers,  and  is  prone  to  repeated  recurrences. 
Treatment  by  applications  of  cocaine  or  of  carboUc  acid. 


LEUCOPLAKIA 


H      Chronic  Superficial  Glosams. 

■  LEUCOPLAKIA  OR  LEUCOKERATOSIS. 

^B  Etiology. — Only  occurs  between  twenty  and  sixty,  and  very 

H  rarely   in   women.     Syphilis,   smoking  to   excess,   especially 

H  roa^h  pipes,  taking  raw  spirits  and  hot  foods,  gout,  rheu- 

H  matism,  and  dyspepsia,  are  ali  predisposing  causes. 

^M  Pathology. — Papilla?  disappear.     A  layer  of  small  round  cells 

^m  occurs  between  the  I^Ialpighian  layer  and  epidermis,  and  the 

^M  latter  becomes  horny. 

H  1.  The  Smooth  Tongue  of  Superficial  Glossitis. — This 

^L  is  the  simplest  of  these  affections  ;    the  papillse  have 

^^L  disappear^,  the  epidermU  is  thin  and  horny,  and  the 

^H  corium   thick    and    vascular.      The    tongue    is   very 

^H  tender  and  sensitive,  and  often  feels  stifl  and  uncom' 

^^1  fortable. 

^H  2.  Smokess'  Patch. — In  the  early  stage  is  a  smooth,  raw, 

^H  red  area,  but   later   becomes   crusted   or   pearly  grey 

^H  bom  the  development  of  the  homy  epithehum.    Occurs- 

^H  on  the  dorsum  near  the  mid-line  apposite  the  pipe  stem. 

^H  3.  Leucoma  is  the  name  of  the  more  generalized  afiection. 

^H  Here  there  is  a  film  which  may  be  bluish-grey  or  thick 

^H  and  homy,  extending  over  the  whole  tongue  or  on  to 

^^P  the  gums  and  cheeks.     The  underlying  tissues  became 

^*  inflamed  very  often,  and  patches  are  shed,  leaving  raw 
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Symptoms, — The    tongue    feels    hard   and    dry,    and   thirst   is 

prominent.     Tenderness    and    rawness    are    felt,    especially 

when  the  patch  is  denuded  of  its  covering,  when  ulcers,  warts, 

and  fissures  are  apt  to  form. 

Course. — Lasts  many  years  and  is  practically  incurable.     It 

frequently  gives  rise  to  epithelioma. 
Tkeatuent. — Avoiding   smoking,  and    sweet,   sour,   sharp,   or 
strong  articles  of  diet.     Alkaline  gargles,  borax  and  glycerin, 
and  also  boracic  or  eucalyptus  ointment,  put  on  at  night  alter 
carefully  drying  the  tongue.     Also  chromic  acid,  gr,  v.  ad  Jj. 
Excision  of  limited  patches,  warts,  ulcers,  or  fissures. 
HYPERKERATOSIS  (or  Black  Tongue).— Patch  o£  epithelium  ia 
the  mid-line  in  front  of  the  circumvallate  papilla  becomes  dark  or 
black,  and  the  papillce  enlarge  to  form  long  waving  hairs.     The 
colour  is  due  to  micro-organisms. 
No  special  treatment  is  required. 

Simple  Ulcers  occur  in  superficial  glossitis,  and  are  very  intractable 
when  they  became  chronic. 

Paint  with  chromic   acid,  and  Excise  if   they  do 
once,  lest  caticer    ~ 
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Herpetic    Ulcera  o 

condition,  with  so: 
ulceration. 

Chlorate  of  potash  is  the  beat  Treatment. 

Irritation  Ulcers  affect  edges  of  the  tongue  adjacent  to  broken 
carious  teeth  or  badly-fitting  tooth-plates.  Ragged  and  sloughy- 
base  and  edges.  No  induration  at  base.  Rapidly  heal  when 
tooth  ia  removed.     If  left  may  be  the  starting-point  of  epithelioma- 

Dyspeptic  Ulcers. — Generally  on  the  dorsum  near  the  tip. 
Associated  with  a  severe  grade  of  dyspepsia.  Shallow  aod 
indolent.     No  induration.     Painful. 

Treat  the  dyspepsia,  and  paint  ulcer  with  lunar  caustic.  1 

Mercurial  Ulcers  occur  after  the  separation  of  superficial  sloughs.  I 
with  all  the  futor  and  other  signs  of  s' 

Taftercnlotia    Ulcer. — Complicates   phthisi 
near  tip.    Left  by  the  breaking  of  an  absci 
sharp  cut   edges   and    no   induration.     The   surface  is  pale  and 
flabby.     Very  painful. 

Treat  by  excision  under  cocaine. 

Sypfaili"  ol  the  Tongue. 

PRIMARY.^As  in  lip  chancre.     Much  matting  and  enlargement 

of  glands.     Much  infiltration  of  the  base,  but  not  much  induration. 

SECONDARY.— Shallow,  multiple  painful  small  ulcers,  especially 

round    the    edges    and    under    surface.      Mucous    patches    and 

condyloma  (Hutchinson's  wart). 

Treat  by  painting  with  chromic  acid,  gr.  x  ad  3],  over  ulcers. 
TERTIARY. 

I.  Chronic  Superficial  Glossitis. 

z.  Diffuse  Fibrous  Thickening  of  the  tongue.  Chronic 
interstitial  glossitis,  generally  combined  with  (i).  Tongue 
is  large  and  hard.  Distorted  by  furrows  and  fissures. 
Caused  by  fibrous  tissue  drawing  in  the  surface  in  folds  and 
furrows. 
3.  Gumma  with  Ulceration.  —  Patient  is  generally  about 
forty.  Begins  as  a  swelling  in  the  tongue  substance.  In 
mid-line,  far  back,  is  common  situation,  or  at  the  side. 
Breaks  and  discharges  "  gummy  material."  Quite  painless 
ulcer  Is  left.  Base  formed  by  tough  slough  (like  wet 
wash-leather).  Sharply-cut  edges — ■"  punched-out."  No 
induration  of  the  base.  No  fixation  of  the  tongue.  No 
enlargement  of  glands.  Remains  stationary  a  long  time. 
Scar  may  give  rise  to  epithehoma. 
Simple  Tttmoars  of  the  Tongne  and  Floor  ol  the  Month. 
SALIVARY  GLAND  TUMOURS  may  grow  from  the  submaxillary, 
sublingual,  or  incisive  glands.  The  majority  are  endotheliomata, 
and  consist  of  endothelial  columns  and  cartilage. 


I 


r  SIMPLE     TUMOURS    OP    TONGUE  QSff^^H 

RANULA  is  an  obstructive  or  retention  cyst,  usually  of  the  aub-  ^^^t 
lingual,  rarely  of  the  incisive  glands  (see  page  264).  ^^^| 


DERMOID  CYSTS  are  usually  in  the  mid-line  in  the  floor  of  the 
mouth,  between  the  mylohyoid  and  geniohyoglossi.  These  are 
sequestration  dermoids.  They  may  be  lateral  near  the  angle  of 
the  jaw,  in  which  case  they  are  probably  tubulo- dermoids  from  a 
branchial  cleft.  They  form  a  iirm,  elastic,  yellow  swelling,  whicli 
projects  below  the  chin. 

Treatment  by  excision  through  the  mouth  in  moat  cases. 

PARASITIC  CYSTS.— Cysticercus  and  hydatid  cysts  are  extremely 

LINGUAL  TONSIL  may  be  chronically  enlarged  or  subject  to  a 
follicular  abscess.  In  either  case  surgical  treatment,  excision  or 
incision,  will  be  required. 

THYROGLOSSAL  DUCT  TUMOURS  AND  CYSTS.  —  I'hese 
occur  in  two  situations:  (ij  At  the  back  of  the  tongue  in  the 
foramen  cscum,  as  a  tumoiir  or  a  cyst,  which  tired,  vascular,  and 
about  the  size  of  a  pea  or  cherry,  and  has  the  structure  of  a  thyroid 
adenoma  ;  {2)  In  the  substance  of  the  tongue  near  the  hyoid 
bone,  in  which  case  they  form  cysts  lined  by  ciliated  epithelium, 
and  containing  mucus. 

Bloqd.cvsts  of  the  tongue  are  due  to  hemorrhage  taking  place    I 
into  these.  j 

Treatmsni  is  by  excision. 

LIPOMA  may  be:  (i)  Congenital,  when  it  is  large  and  deep- 
seated  ;  (i)  Superficial  and  small,  occurring  in  old  people,  and 
becoming  polypoid  ;  (3)  Deep-seated,  occurring  in  late  life, 
between  the  tongue  and  floor  of  the  mouth. 

FIBROMA. — Either  polypoid  or  deep-seated.  Is  painless  and  of 
very  slow  growth. 

ANGEIOMA.— This  may  be  arteriovenous,  capUlary,  or  cavernous, 
the  last  being  the  largest  and  most  important.  It  is  usually 
congenital.  . 

Excision  will  be  required  to  avoid  ulceration  and  hemorrhage.    I 

PAPILLOMA  occurs  in  children  and  adults  as  a  simple  new 
growth,  and  also  in  cases  of  superficial  glossitis,  when  it  is  a  pre- 
cursor of  cancer.     It  should  always  be  removed. 

Sarcoma  of  the  Tongue  is  a  very  rare  disease.  It  occurs  in 
young  adults  as  an  elastic  mass  in  the  tongue  substance.  Its  nature 
IS  seldom  recognized  until  removal  has  been  done.  In  some  cases 
it  is  encapsuled  and  comparatively  benign,  but  in  others  (lympho- 
sarcoma) which  begin  in  the  Ungual  tonsil,  raabgnancy  is  well 
marked. 


AFFECTIONS     OF    THR    TONGUE 

Epithelfotna  of  the  Tongue. 

EUology-^Much  commoner  in  men,  i.e.,  about  85  per  cent.  Occurs 
generally  between  forty  and  sixty.  Caused  by  rough  pipe,  much 
smoking,   irritation    ulcer,   syphilitic    scats,   etc.,   and    also    the 

BEGINS  as  ; 

1.  Wahtv  Outgrowth,  often  in  chronic  glossitis.     This  is  by- 

far  the  most  important  method  of  origin. 

2.  An   Ulcer   at   edge,   at  junction   of  middle   and   posterior 

third.     Probably  from  a  rough  tooth.     On  the  dorsum  in 
glossitis  or  syphilis. 

3.  Crack  or  Fissure,  especially  in  chronic  glossitis. 

4.  Submucous  Infiltration  (very  rare). 
S-  Extension  from  tonsils  or  larynx. 

Slgaa  and  Symptom a.^Usnally  begins  on  the  anterior  two-thirds, 
and  towards  the  edges.  Craterifonn  ulcer,  or  rarely  a  warty  growth. 
Hard,  everted  (rolled-over)  margins.  Sides  slope  down  to  a  ragged, 
foul  base.  Bleeds  on  touching.  Profuse  fietid  dischajge  and 
profuse  salivation.  Base  of  the  ulcer  is  very  indurated.  Glands 
in  the  neck  hard  and  enlarged  after  about  six  months. 

Later. — Pain   is   very   marked  ;     often   localized   in   the   ear. 

Saliva  constantly  dribbles  from  the  mouth.     Tongue  cannot 

be  protruded  owing  to  the  involvement  of  intrinsic  muscles. 

Glands  in  the  neck  form  a  huge  mass. 

Extension.— To  the  faaces  and  tonsils — Gums  and  lower  jaw — Floor 

of  the  mouth. 
Secondary  Deposits. 

GLANDULAR.— The  lymphatic  glands  of  the  neck  are  invaded 
generally  within  the  first  six  months  of  the  di-sease,  and  often 
Ijefore  that.  The  submental  and  submaxiliary  groups  are  involved 
fu^t,  with  growths  at  the  tip  or  sides  of  the  tongue ;  and  the  carotid 
group,  extending  from  the  skull  to  the  sternum,  is  affected  later. 
The  most  constant  position  is  at  the  carotid  bifurcation.  Usually 
in  the  early  stages  only  the  glands  of  the  same  side  as  the  growth 
are  affected,  but  later  those  of  the  opposite  side  become  involved. 
VISCERAL. — The  Uver,  lungs,  heart,  suprarenals,  and  other  viscera 
are  aflected  with  extreme  rarity. 
Complication  8. 

GLANDS  IN  NECK.— Form  large  cystic  swelling.^.     Break  and  form 
foul   septic   ulcers.     Cause   death   by   tracheal   pressure,    or   by 
pressure  dysphagia. 
SEPTIC  PNEUMONIA. 
SECONDARY  HEMORRHAGE. 
CourBe. — Patient  generally  dies  within  one  year. 
Di  agnosia. 

From  Other  Ulcers  (vide  supra). 
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From  ACTINOMYCOSlS.^Pus,  with  ctiaracteristic  granules. 
From    INFLAMMATION     ROUND    SALIVARY    CALCULUS.—    j 
Although,  there  may  be  great  induration,  there  is  no  real  fixation. 
An  inci.sjon  will  reveal  the  stone. 

Every  ulcer,  wart,  or  fisanre  which  docs  not  at  once  yield  to 
local  or  specific  treatment  should  be  removed  and  examined 
for  cpitheJioma. 

Treatment. — Removal  ot  tongue  and  glands,  except  in  the  following: 

1.  Base  ot  tongue  is  so  infiltrated  on  botli  sides  that  it  cannot    | 

be  moved. 

2.  Extensive  involvement  of  the  fauces. 

3.  Involvement  of  larynx. 

4.  Extensive  involvement  o£  jaw, 

5.  Glands  fixed  to  great  vessels  and  trachea. 

Opersfions  lor  Cancer  of  Tonsue. 

PRELIMINARY    to    all    operations.— Remove    cai 
stumps.     Scale    and    clean    the    remaining   teeth, 
possible  fur  from  the  tongue  with  dilute  antiaepti 
dyspepsia.     Spray  mouth  with  1-80  carbohc, 
of  mercury,  or  protargol  and  glycerin  i  per  ■ 
In  Bad  Casks,  i.e.,  where  operation  is  a  very  * 

where  there  is  a  foul  fnngating  mass,  a  preliminary  injection 
of  streptococcal  serum  may  be  given  as  a  prophylactic. 
.  WHITEHEAD'S  OPERATION, 

Indications. — Tongue  must  be  able  to  be  protruded. 
Method. — Transfix  tip  by  two  threads.     Split  the  tongue  down 
the  raphe.     Cut  tiirough.  mucous  membrane  in  floor  of  mouth. 
Cut  tiirough  median  part  of  tongue  and  tie  the  lingual  artery. 
Cut  through  faucial  pillars  and  root   of   tor  " 

both  halves  if  growth  has  deep  induration  c 
line.     Powder  the  stump  with  iodoform. 

Glands,  together  with  deep  fascia,  should  be  systematically 
dissected' out  from  both  carotid  and  submaxillary  triangles, 
whether  felt  enlarged  or  not — a  fortnight  after  excision  of 
tongue  in  bad  cases,  but  as  preliminary  to  excision  (when 
lingual  artery  can  be  tied),  in  ordinary  cases.* 
.  KOCHEB'S.  OR  LATERAL  EXTRABUCC.\L  OPER.-VTION. 
Indications. — When  root  of  the  tongue  is  involved — The  tongue    1 

cannot  be  protruded — The  jaw  or  fauces  slightly  involved. 
Method. — Incision.  Lobule  of  the  ear  to  great  cornu 
hyoid  bone.  Along  hvoid  bone  up  to  .■symphysis.  Remove 
glands  and  tie  lingual  or  the  external  carotid.  Remove 
diseased  alveolus  if  necessary.  Cut  through  mylohyoid 
muscle.  Bring  tongue  into  the  neck.  Remove  tongue  back 
to  the  epiglottis,  and  down  to  the  hyoid  bone.  Tie  opposite 
vessels  as  they  are  cut.    External  incision  closed  with  drainage. 


Remove 
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H 

H  Operations  for  Cancer  of  Tongue,  ronUnued. 

■  3.  MEDIAN  EXTRABUCCAL— SYME'S. 

^L  Indications. — FJoor  of  the  mouth  involved.     Disease  spreading 

^^L  to  symphysis  menti. 

^H  Method. — Incision  from  margin  ot  lower  lip  down  over  the 

^^B  chin   to  the  middle  of  the  hyoid   bone.     Two  perforations 

^^B  through  the  jaw  at  the  sides  of  mid-line.     Cut  the  jaw  into 

^H  two  halves,  or  remove  diseaiied  part  of  jaw.     Draw  the  tongue 

^H  out.     Cut  through  with  scissors  from  below  backwards  and 

^H  upwards.     Tie  vessels  one  by  one  as  they  are  met.     Wire 

^V  the  two  halves  of  the  jaw  together.     Sew  up  the  external 

I 


IN  REMOVAL  OF  THE  WHOLE  TONGUE  BY  ANY  METHOD. 
PRECAUTIONS  :— 

Preliminary  Tracheotomy. ^ — -At  the  time  of  operation,  or  a 
few  days  previously.  Use  Hahn's  tulie  surrounded  by 
sponge,  or  a  dilatable  jacketed  tube,  or  plug  pharynx  with  a 


\ 


Or  Labyngoiomy  at  the  time.     Easier— qoicker^ — Heals  more 

rapidly  afterwards. 
Or   Pharyngeal   Tubage    (Crile). — A   rubber   tube   is   passed 
into  the  upper  part  of  the  larynx,  and  packed  round  with 
gauze.     The  anesthetic  is  given  through  this. 
Secure  the  Stump  by  a  Thread  fixed  to  the  cheek  to  prevent 
asphyxia. 
AFTER-TREATMENT.— Leave  the  tracheotomy  tube  in  place  two 
to  seven  days  in  bad  cases.     Powder  the  inside  of  mouth  with 
aristol,  or  iodoform,  and  wash  out  frequently  with  Condy  or  i-Bo 
carbolic.      If   temperature   rises,    gives   30   cc.   antistreptococcic 
serum.     Feed  by  rectum  for  twenty-four  hours,  by  (esophageal 
tube  for  six  days. 
CAUSES  OF  DEATH  AFTER  OPERATION.— Shock— Recurrent 
or   secondary  hasmorrhage — .\sphyxia   from   falling  back  of  the 
stump  on  the  larynx — Septic  pneumonia — Septic«emia. 
OPERATION     RESULTS.— Immediate     mortality:      intrabuccal 
operation,  7  per  cent ;   extrabuccal  operations,  over  20  per  cent. 
Oises  alive  at  the  end  of  three  years  without  recurrence,  20  per 

RECURRENCE  usually  takes  place  in  the  stump  within  six  months, 

or  in  the  cervical  glands  at  a  later  period. 
PALLIATIVE    TREATMENT.— Removal    of    carious    teeth    and 

keeping  the  mouth  clean  with  antiseptics,  e.g.,  hydrarg.  bicyanide 

For  Pain. — InsufHation  with  powder  containing  morphia  or 
orthoform.  Packing  ulcers  with  iodoform  gauze.  Excision 
of    the    lingual    nerve.     Lastly,    morphia    by    hypodermic 

For  Salivauon  and  Fie  tor.  ^Atropine  as  an  injection,  and 
iodoform  locally. 
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AFFECTIONS  OF   THE    SALIVARY  GLANDS- 
Parotitis. 
Varieties.— (i)  Epidemic;   (2)  Duct  Infection  ;   (3)  Pyemic. 

EPIDEMIC  PAROTITIS,  OR  MUMPS.— Is  infectious,  epidemic, 
and  affects  cliildren.  Both  glands  are  affected  by  a  parenchyma- 
tous inflammation,  which  never  suppurates. 

Coincident  (or  metastatic)  inflammation  of  the  genital  organs  : 
(!)  Testis  ;    (2)  Breast,  or  ;    (3)  Ovary.     May  occur  in  this 
order  of  frequency. 
Treatment  is  medical. 
ACUTE    PAROTITIS    FROM    DUCT    INFECTION.— This  may 
be  caused  by  any  septic  condition  in  the  mouth,  but  it  frequently 
follows   operations   on   the   abdomen    where    mouth-feeding   has 
been  stopped.     It  is,  probably,  due  in  the  latter  case  to  the  septic 
state  of  the  month  with  sordes  on  the  lips  and  teeth,  and  also  to 
the  diminished  salivary  flow  owing  to  the  absence  of  food  stimulus. 
It  may  be  simple  or  suppurative,  usually  the  former. 
PYEMIC   PAROTITIS   is  always  suppurative,  and  is  caused  by  a 
blood  infection  from  any  distant  septic  focus. 

Treatment  of  this,  and  the  last,  is  by  fomentations,  and  then 

by  incisions  when  fluctuation  appears.    The  incisions  should  be 

parallel  to  the  zygoma,  so  as  to  avoid  injury  to  the  facial  nerve. 

Inflammation  of  the  other  salivary  glands  is  rare,  and  calls  for  no 


Salivary  Calculaa  is  common  in  Wharton's  duct,  but  rare  in 
Stenson's,  It  forms  a  liard  swelling  in  the  floor  of  the  mouth, 
and  may  lead  to  salivary  obstruction,  or  listula.  It  has  been 
mistaken  for  epithelioma. 

Treatment. — Excision  through  tlie  mucous  membrane. 
Salivary  OfaatrttCtlon  may  be  due  to :  (i)  Calculus;  (2)  Cicatriza- 
tion;   or  (3)  Injury.      Rare,  except  in  the  submaxillary  gland. 
Symptoms. — Painful  swelling  of  the  gland  after  meals. 
Treatment. — By  removal  of  the  obstruction,  or  of  the  gland. 
Salivary  Fiatnla. — Is  rare,  except  in  Stenson's  duct.     Caused  by 
operation  wounds  and  injuries. 

Treatment  by  passing  sutures,   or   drainage  tubes,   from  the 
intrabuccal  opening  to  the  listula. 
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■        Tmnonrs  of  the  SaUvary  Glands. 

H  RETENTION   CYST   OR    RANULA  is  very  common  ia  the  sub- 

^1  lingual,  and  very  rare  in  the  other  glands.     Consists  oi  a  mucocele. 

^M  which  may  be  a  pure  retention  cyst,  or  a  new  growth.     Forms  a 

^M  bluish  swelling  in  the  floor  of  the  mouth,  and  is  always  unilateral. 

H  Wharton's  duct  overlies  it. 

H  Treatment  is  by  excision. 

H  SIMPLE  TUMOURS.— These,  as  weU  as  malignant  growths,  occur 

^M  commonly  in  the  parotid,  and  rarely  in  the  Bubmavillary  glands 

^1  They  are  usually  of  a  compUcated  structure,  and  are  now  regarded 

B  as    En  DOTH  ELI  OM  AT  A.     Simple    fibroma    or    adenoma    are    rcire 

The  tumours  contain  proUferating  columns  of  endothehum  which 

undergoes  mucoid  degeneration,  and  in  which  cartilage  is  com 

monly  developed.     Hence,  various  admixtures  of  adenoid,  fibroid, 

chondroid,  and  mucoid  tissues  are  found. 

Signs. — A  firm  elastic  or  cystic  swelling,  which,  moves  freeU, 
and  is  usually  limited  by  the  zygoma,  anterior  margin  of  the 
masseter,  sternomastoid.  and  angle  of  the  jaw. 
Symptoms. — Usually   painless,   but   unsightly.     Quite   slow   in 

growth. 
Treatment  i; 


MALIGNANT  TUMOURS.— These  are  usually  endothelioraata 
which  have  become  malignant,  but  primary  sarcoma,  or  carcinoma, 
may  also  occur. 

Signs. — Fixation  oi  the  tumour  to  the  akin  and   underlying 
tissues.       Facial   paralysis   from   involvement   of   the   facial 
nerve.     Extension   into  the   zygomatic   iossa  and   encroach- 
ment upon  the  mouth  and  pharynx. 
Treatment  is  hy  excision,  but  tliis  is  only  possible  if  the  case 

AFFECTIONS   OF  THE   TONSILS. 

Acute  Toii»iMiti».— According  to  the  part  involved  this  may  be : 
(i)  Follicular;    (2)  Parenchymatous;    (3)  Superficial.     But  this 
distinction  is  probably  quite  artificial  and  unnecessary. 
Follicular  Tonsillitis  is  the  usual  form. 

Signs. — -Both   tonsils   become   swollen   and   inflamed,   and   all 
their  lacunie  filled   with    mucopus,  which  may  also   form  a 
membrane  over  the  surface. 
Symptoms. — Swallowing  is  very  painful,  and  the  glands  enlarge 

under  the  jaw,  and  the  temperature  rises  to  103-105°  F. 
Causes. — Sepsis,  sewer-gas,  contact  with  septic  wounds  (hospital 
throat),     septicemia,    scarlet    fever,     rheumatism,    chronic 
enlargement  of  the  tonsils. 
DiAGNOsis  must  be  made  from  scarlet  fever  by  the  absence  of 
the  rash, 

heatment.^ — Salicylate  of  soda  pushed  to  deafness.     Chlorate 
of  potash  gargles. 


PeritanBilKtia  or  Quinsy. — Is  suppuration  in  or  round  the  tonsil, 
usually  the  latter,  occurring  between  the  tonsil  and  its  bed. 

Signs.— Bright  red  swelling  of  the  fauces  and  soft  palate, 
usually  much  more  marked  one  side  than  the  other.  The 
tonsil  itself  is  often  buried  in  the  swollen  faudal  pillars. 
Inabihty  to  swallow  is  almost  absolute,  and  the  pain  and 
constitutional  disturbance  are  severe.  If  left  alone  it  occupies 
alNJut  eight  days  beiore  the  abscess  bursts,  which  it  generally 
does  through  the  soft  palate  or  anterior  faucial  pillar  Rapid 
recovery  follows.  Fluctuation  and  pointing  of  the  abscess 
can  be  seen  and  felt  with  difficulty,  because  the  patient 
cannot  open  the  mouth. 

Treatment. — An  incision  directly  a  soft  spot  can  be  found. 
This  generally  has  to  be  made  through  the  soft  palate,  and 
runs  parallel  to  the  anterior  faucial  pillar. 
'Cbronic  Tonsifims.     Hypertrophy. 

Causes. — Sepsis,  cold,  debility,  insufficient  exercise.  A  pre- 
vious attack  of  acute  tonsillitis  makes  recurrent  attacks  the 
rule,  especially  in  adults,  and  after  each,  of  these  the  tonsils 
are  larger  than  before. 

Structure  and  Assoctated  Conditions. — The  enlarged 
tonsils  may:  (l)  Stand  out  as  protuberant  masses  which 
almost  touch  one  another;  or,  (2)  They  may  lie  deeply 
concealed  within  the  faucial  pillars.  Above  the  tonsil  and 
between  the  faucial  pillars  ia  a  recess,  the  supratonsillar 
fossa,  into  which  the  upper  follicles  open.  The  large  follicles 
show  open  mouths,  or  these  may  be  plugged  with  bacterial 
and  mucoid  debris,  A  lobe  runs  down  on  to  the  lateral 
surface  of  the  tongue.  In  children  the  pharyngeal  tonsil, 
or  adenoids,  is  generally  also  enlarged. 

SvMPToMB. — Thickness  of  speech.  Mouth-breathing  is  common 
because  of  the  adenoids.  Liability  to  repeated  acute  attacks 
of  tonsillitis  is  the  most  serious  result.  Also  considerable 
debility  may  result  from  the  chronic  septic  absorption. 

The  Guillotine  is  the  routine  method  of  treatment,  gas 
being  necessary  for  children,  and  cocaine  for  adults.  In 
many  cases  of  deeply- sea  ted  tonsils  this  method  of 
removal  is  very  inadequate,  because  all  that  part  which 
hes  deep  to  the  fauci^  pillars  is  left,  and  sutisequently 
causes  a  recurrence  of  the  symptoms.  This  can  be 
avoided  in  some  cases  by  making  traction  on  the  tonsil 
with  a  vulsellum  before  driving  home  the  guillotine. 

Enucleation  is  the  ideal  method,  but  always  requires 
an  ansesthetic.  The  finger  is  placed  in  the  supratonsillar 
fossa,  and  the  tonsil  shelled  out  from  its  bed,  and  then 
twisted  or  cut  off.  Bleeding  is  not  severe,  because  the 
vessels  are  torn  rather  than  cut.  The  danger  of  wound- 
ing the  internal  carotid  is  quite  mythical,  since  the 
vessel  lies  three-quarters  of  an  inch  avJa.^  feooi  'Oosi'w^ 
oJ  the  tonsil  the  other  side  oi  fiifi  ■^^aj'j'a^fiii-'wsa.. 
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Syphilis  of  the  Tonsil  may  be:  (i)  Primary  (very  rare);  (:;) 
Secondary  superficial  ulcers,  which  are  common  ;  (3)  Gummata. 
or  late  tertiary  ulceration,  which  cause  great  scarring  anc^ 
deformity.  ^H 

New  Growths  of  the  Tonsil.  S 

VARIETIES.—  ^ 

Epithelioma,  which  usually  begins  in  the  fauces  or  tongue.         * 
LvMPHOSARcoMA   occurs   at   any   age,    but   usually   in   young 

people,  and  is  intensely  malignant. 
Mixed- CELL  ED  Sarcoma  is  rarer. 

Signs  and  Symptoms. — Rapid  enlargement  without  pain  or 
inSammation.  In  the  case  of  epithelioma  deep  ulceration 
soon  occurs.  In  that  of  a  sarcoma  the  mass  is  elastic,  soft, 
and  encapsuled  at  first.  In  all  the  submaxillary  cervical 
lymph-glands  rapidly  become  enlarged.  Dysphagia ,  asphyxia, 
or  secondary  haemorrhage  are  the  usual  causes  of  death, 
which  occurs  within  one  year. 
Treatment. ^Removal  through  the  neck  with  all  the  lymph- 
glands  of  that  side  that  can  be  found.  The  incision  is  that 
of  Kocher's  tongue  excLsion,  and  the  external  carotid  is  tied. 

AFFECTIONS  OF  THE  PHARYNX. 
Acute  Pharyngitia  is  caused  by  septic  absorption,  and  often  accom- 
panies scarlet  fever,  septicaemia,  rheumatism,  and  syphilis.  Pain, 
swelling,  and  redness  of  the  fauces  and  mucous  membrane,  with 
dysphagia.  In  septic  cases,  cedema  oi  the  glottis  may  occur  and 
cause  asphyxia. 

Treatment. ^Inhalation  of  steam  impregnated  with  carbolic 

or     balsamic     vapours.     Salicylates     by     mouth.     Multiple 

incisions  in  cases  tlu'eatened  by  asphyxia. 

Chronic  Pfaaryngltia  is  caused  by  smoking,  drinking  raw  spirits, 

over-use  of  the  voice,  e.g.,  in  clergymen  and  hawkers.     The  vessels 

become  atonic  and  dilated,  and  nodules  of  lymphoid  tissue  become 

prominent.     An   excess   of  sticky  mucous  is  secreted,   which   is 

tenacious  and  causes  hawking  and  retching. 

IN     THE     FOLLICULAR     VARIETY     the    enlarged    lymphoid 

nodules  are  prominent. 
IN  THE  ATROPHIC  VARIETY  the  mucous  membrane  is  smooth 

and  glazed,  and  may  be  covered  by  crusts. 
TREATMENT. 

Avoidance  of  speaking,  smoking,  and  drinking  alcohol. 
Sprays  of  tannic   acid,   perchioride   of  iron,   or   protargol,   in 
glycerin,  or  oily  sprays  containing  menthol,  eucalyptus,  etc. 
Galvano- CAUTERY  PoiNT,  to  all  the  large  lymph- follicles. 
Post-pharynseal  Afaacess. 

ACUTE. — Due  to  septic  infection  through  abrasions,  e.g.,  swallowing 
a  fish-bone.     Caused  by  pyogenic  organisms,  and  develops  betweMi 
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the  pharynx  and  the  prevertebral  fascia.  May  cause  asphyxia  by  I 
suddenly  bursting  into  the  larynx.  Forms  a  tender,  fluctuating  I 
swelling  at  the  back  of  the  tliroat. 

Treatment. — Incision    through    the    pharyngeal    wall,     care    I 
being  taken  that  the  pus  does  not  enter  the  larynx. 
CHRONIC. — Due   to    tuberculous    disease    of    the   upper   cervical 
vertebrse.     It  forms  with  little  pain,  or  inflammation,  deep  to  tlie 
prevertebral  fascia,  behind  which  it  tracks  out  into  the  neck. 

Treatment. — Open  by  an  incision  behind  the  stern omastoid,    , 
before  bursting  or  septic  infection  through  the  mouth  has    ' 
occurred. 
Syphllla  o£  t&e  Phsirynx  is;  (i)  Secondary,  in  the  form  of  sufier- 
ficial  mucous  patches,  or  snail-track  ulcers  ;    (2)  Tertiary,  in  the 
form  of  submucous  gummata  and  deep  ulceration,  which  in  the 
process  of  healing  causes  great  deformity  by  tying  down  the  soft 
palate  to  the  pharyngeal  wall. 

Stenosis  of  tbe  Pharynx  is  due  either  to  cicatrization  after  scalds,  , 
or  most  commonly  after  syphilis.  In  the  commonest  type,  the 
remains  of  the  soft  palate  are  so  bound  down  to  the  posterior 
pharyngeal  wall  that  the  nasopharynx  is  shut  off  from  the  mouth. 
In  the  more  serious  type,  the  fauces  and  soft  palate  and  posterior 
wall  are  contracted  so  as  to  constrict  the  passage  from  the  mouth 
to  the '- 


EplthelJOma  is  the  only  primary  growth  of  the  phary 
primary  growth  is  r,ire.  Its  appearance,  course,  an 
are  .similar  to  those  of  the  disease  at  the  back  ol  the  tongui 


AFFECTIONS    OF    THE    CESOPHACUS. 
Malformations. 

CONGENITAL. 

Fistulous  communication  with  trachea. 

Stricture  at  the  cardiac  orifice  of  the  stomach. 
ACQUIRED. 

Pressure  Diverticula. — tensed  by  the  yielding  of  the  wall 
in  the  region  of  a  branchial  cleft.  Found  in  adults  about 
thirty.  Forms  a  large  pouch.  Opens  into  posterior  wall  of 
gullet,  just  below  junction  with  pharynx.  Lies  between 
gullet  and  spine,  generally  towards  the  left  side.  Causes 
dysphagia  by  pressure  oa  the  cesophagus. 
Treat  by  excision  from  left  side  of  neck. 

Traction    Diverticula. — Small    pouches    01 
Near  tracheal  bifurcation.     Caused  by  trai 
glands.     Produce  no  symptoms.     May  cause  lodgement 
a  foreign  body. 


anterior  wall.  ^^^ 
>n  of  adherent  ^^^| 
lodgement  of  ^^^H 
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^V         Aifections  of  the  CEsophagus,  Continued. 

H         Foreign  Bodies  in  the  CEsophagua. — Coins,  tooth. plates,  pins 
^m  swallowed  a.ccu1eDtally  Ijy  children  or  lunatics. 

H  CHARACTERS   OF   FOREIGN   BODY   which  are  of  importance. 

H  S:zE,   causing  blocking  at   the  entrance,   with   fatal  dyspncea 

H  from  pressure  on  larynx, 

H  Irregularity,  causing  it  to  catch  and  be  impacted  in  the  wall. 

H  Sharp  Points,  causing  perforation. 

■  RESULTS. 

^^  Passage,   per   vias   naturales,    especially   with    small,   round, 

^^  smooth  bodies. 

^B^  Impaction,  especially  in  the  case  of  large  or  iiregular  bodies. 

^B  Position  of  impaction  ;   Opposite  Uie  larynx  {6  inches  from 

^^1  teeth)  ;    opposite  tracheal  bifurcation  {12  inches  from 

^^P  teeth)  ;  at  lower  end  (iS  inches  from  teeth). 

^*  Ulceration  of  the  gullet,  resulting  in  cellulitis  of  the  neck,  or 

mediaatinitis  ;    opening  into   the   trachea  ;     opening  into  a 
large  vessel  with  fatal  secondary  hemorrhage. 
Migration  to  a  distance  along  fascial  planes,  in  the  case  of 
pins  or  needles. 
SYMPTOMS  of  foreign  body  in  cesophagus — Dysphagia — Dyspncea, 
especially  if  the  neighbourhood  of  the  larynx  is  involved. 

Late   Symptoms.— Pain  from   ulceration   and   inflammation — 
HEemorrhage. 
TREATMENT. 

Location  by  :   Inspection  of  fauces — Inspection  by  cesophago- 
seope^ — Digital  exploration — Probang^ — X  rays. 

the    teeth). — Remove   by: 
probang — Coin  -catcher . 
If  Impacted  in  the  Neck,  remove  by  ccsophagotomy  on  the 

left  side. 
If  Impacted  in  the  Thorax,  push  down  if  the  body  is  smooth. 
Remove   through   a   gastrotomy   wound   if   low   down.     Or 
remove  through  an  ossophagotomy  wound  if  high  up. 
CEBophageal  OtsBtrnction, 
CAUSES. 

Exthinsic  ;   Tumours  in  neck  (e.g.,  goitre) — Tumour  in  thorax 

(e.g.,  aneurysm)  pressing  on  the  gullet. 
Intrinsic  ;    Spasm — Impacted  foreign  body — Fibrous  stricture 
— Malignant  stricture. 
Spasm  of   the  CEsophagua. — Symptom   of  hysteria— Usually  in 
young  neurotic   women — Associated   with   the   globus  hystericus 
— No  emaciation — No  difficulty  in  passage  of  large  bougie. 
TREATMENT. — Cold  douches,  antispasmodics,  etc. 
Fibrous  Stricture  of  the  (Esophagua.^UsuaUy  in  middle-aged 
At  upper  or   lower   ends   of   the    gullet.     Caused  by  the 
orrosivc  ulcers ;   possibly  by  syphilitic  ulcers. 
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TREATMENT. 

Passage  of  two  ok  three  Sizes  of  Bougie  once  a,  week. 
Symosds'   Tube  ;    Passed   on  a  whalebone  guide.     Retained, 

with  a,  thread  fixed  to  the  cheek  for  periodical  removal. 
Division  of  the  Sthictuhe,  followed  by  bougies. 

From  the  mouth  :   By  a.  concealed  knife  cutting  backwards. 

Only  suitable  for  high  strictures. 
From  the  stomach  :   By  forcible  dilatation  of  stricture. 

Only  possible  for  stricture  of  lowest  end. 
By  string  saw  :    Patient  swallows  a  string.     Lower  end  is 
pulled  out  of  stomach.     Pulled  up  and  down. 
CEsoPHAGOSTOMY. — When  the  stricture  is  high  up.     CEsophagus 

is  sewn  into  left  side  of  neck. 
Gastrostomy  for  worst  cases. 

Malignant  Disease  of  the  CEaophagws.— Patients  over  forty- 
five  :    usually  men. 
SITUATION    AND    VARIETY. 

1.  OpposrrE    THE    Cricoid    Cartilage — 5-8    inches  from  the 

teeth. 

2.  Opposite    Trackeai.    Bifurcation^i  2    inches    from    the 

teeth. 

In   both  of  these   the  growth   is  an  epithelioma.     The 
epithelioma  presents  no  cell  nests. 

3.  At  the   Cardiac   Extremity — 18   inches   from   the  teeth. 

Growth  is  a  columnar-celled  carcinoma. 

EXTENSION  AND  COMPLICATIONS.  —  Early  ulceration— 
Invasion  of  trachea,  bronchi,  great  vessels — Metastatic  growths 
in  the  glands. 

SYMPTOMS.— Dysphagia.  Inability  to  swallow  solids  and,  later, 
Uquids.  Regurgitation  of  more  or  less  altered  food.  This  is  not 
so  marked  as  in  fibrous  stricture,  because  there  is  not  time 
enough  for  dilatation  above  the  growth.  Pain  and  cough. 
Vomiting  of  blood,  and  bleeding  on  passage  of  a  sound.     Very 

COMPLICATIONS  of  maUgnant  disease  of  the  msophagus, — Septic 
pneumonia,  from  perforation  of  the  air  passages.  Aphonia, 
from  involvement  of  the  larynx.  Laryngeal  paralysis,  from 
involvement  of  the  recurrent  laryngeal  nerves.  Cellulitis,  or 
mediastinitis. 

PHYSICAL  SIGNS.— Arrest  of  a  bougie.  Growth  may  be  seen 
by  an  cesophagoscope.  Auscultation  detects  a  gurgle  over  the 
spine  opposite  the  stricture  on  swallowing  fluid, 

COURSE.— Death  from  inanition.  6-12  months. 

TREATMENT.— Symonds'  tube  (unsatisfactory).     Gastrostomy, 
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AFFECTIONS    OF    THE 
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NECK.  ^H 


CYSTS    OP    THE    NECK. 
Congenital. — Often  lio  not  appear  until  aciolescencc. 
1.  DERMOIDS. 

Under   thz   Siernomastdid  :    (a)  Branchial  tiibulodermoids. 
May  open  along  anterior  trorder  of  sternomaatoid  as  branchial 
fistute.     May  liecome  malignant — branchial  carcinoma. 
In  Mid-line  :    (6)  Ordinary  sequestration  dermoids  or 
(f)  Tkyhoglossal  Duct  Cvsts  :  From  Thyroid  duct — Foramen 
c^cum  in  tongue — Base  of  tongue  or  floor  oi  the  mouth — 
Behind  the  hyoid  bone — In  front  of  the  larynx  or  trachea. 
Adenomata  may  arise   from  their  walls  in  any  situation. 
These  may  open  as  a  median  fistula.     Generally  in  mid- 
Une  low  down  near  sternum. 
1.  CYSTIC  HYGROMA.— Large  shapeless  mass  of  dilated  lymph- 
spaces.     Whole  of  the  side  of  the  neck  and  face,  and  down  into 
the  thorax.     Not  limited  by  any  anatomical  boundaries. 
Acqttired. 

SEBACEOUS  CYSTS.— Fined  to  the  deep  skin  surface. 
BURSAL   CYSTS.— Over   thyroid   cartilage— Between   hyoid   and 

thyroid. 
HYDROCELE  OF  THE  NECK.— Probably  a  lymph  cyat.     Under 

the  stern omastoid,  and  extend  into  posterior  triangle. 
BLOOD  CYSTS.— .\neurysm— Venous  varix — Cyst  communicating 

GLANDULAR  CYSTS.— Thv-roid  :    move  with  deglutition.      Sali- 

vary  ;   rare  except  in  the  floor  of  mouth. 
MALIGNANT  CYSTS.— From  branchial  dermoids— From  breaking 

down  epithelial  glands — From  endothelioma  of  carotid  gland. 
HYDATID  CYSTS. 

COT  THROAT. 
Suicidal. — Generally  from   left  to  right — More  severe  on  left 


position  and  extent. 


HoM  ici  D  Ai. — Vary 
VaticticB. 

1.  Tho^e  not  opening  pharynx  or  air  passages.     Nothing  special. 

2.  Those     involving     air     passages.— Above    hyoid — Through 

thyrohyoid  space — Into  lar^ix — Into  trachea. 
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BPrimary  Effects. 

ABOVE  HYOID.— Woand  of  lingual  and  facial  vessels.  Injury  of 
root  of  tongue.    Danger  of  asphyxia  from  tongue  falling  ovec  larynx. 

THYROHYOID  SPACE.— Wounds  of  lingual,  facial,  and  superior 
thyroid  vessels  over  larynx.     Injury  of  epiglottis.     Bleeding  ii 

LEVEL  of  LARYNX.— Injury  to  the  vocal  cords  or  lobes  of 
thyroid  gland. 

BELOW  LARYNX. — ^Ha^raorrhage  from  thyroid  gland  and  vessels 
— Trachea  opened — Asphyxia  from  displacement  of  the  cut  ends 
or  from  bleeding  into  the  trachea — Wounds  of  great  vessels,  with 
fatal  hiEmorrhage — Air  drawn  into  veins — Division  of  r 


Remote  E fleets.— Septicemia  or  pyjemia — Cellulitis  leading  to 
meiiiastinitis — -(Edema  of  glottis — Secondary  haemorrhage — 
Tracheitis,  bronchitis,  septic  pneumonia — Passage  of  food  into 
trachea — Surgical  emphysema. 

Treatment. — Arrest  the  haimorrhage.  Sew  up,  with  free  drainage. 
If  larynx  is  opened,  close  it  and  perform  tracheotomy.  If  trachea 
is  opened,  insert  tube.  If  wound  is  above  larynx,  sew  it  up,  drain, 
and  perform  tracheotomy. 

Sequelae  to  Cut  Throat. — Aerial  fistula,  generally  in  the  thyro- 
hyoid space.  Pharyngeal  fistula.  Laryngeal  or  tracheal  stenosis. 
Aphonia  from  injury  of  larynx  or  recurrent  nerve. 

DISEASES    OF    THE    THYROID    GLAND." 

Atrophv  is  found  in  three  conditions. 

SENILE  ATROPHY.— When  it  causes  no  symptoms. 
MY'XCEDEMA.— The  epithelial  tissues  disappear  partly  or  entirely, 

and  what  remains  is  only  connective  tissue. 
CRETINISM.— The  gland  is  either  (i)  Congenitally  absent; 
(i)  Represented  by  a  mere  connective -tissue  rudiment;  or 
(3)  Present  as  a.  goitre,  with  few  or  no  epithelial  elements.  It 
may  be  sporadic  or  endemic,  the  latter  being  common  in  districts 
where  endemic  goitres  occur. 
In  both  myxcedema  and  cretinism,  there  occur  : 

1.  Changes  in  the  Subcdtaneous  Tissues. — Great  increase 
of  fat  and  mucoid  tissue.     The  hair  is  brittle  and  falls  out. 
Supraclavicular  fatty  masses  are  very  conspicuous. 
.  Changes  in  the  Nervous  System. — Amentia  or  dementia 
are  prominent.     In  the  case  of  cretinism  a  state  of  childish- 
or   imbeciUty   continues   throughout   life   unless   the 

J,  Changes  in  the  Skeleton. — The  terminal  phalanges  become 
broad  and  spatulous.     In  cretinism  growth  is  arrested, 
that  the  stature  of  the  adult  is  that  of  a  child  of  about 


IE  Thiioid  C.Ui 


s  become  1 

bout  six.     ^^H 
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Thyroid  Gland,  Atrophy —Cretinism,  (onlinued. 

4.  Changes     in     the     Genital     Organs. — The     cretin     has 

undeveloped   sexual    glands,    undescended   testes,  and   no 

secondary  sexual  characters.     In  myxtcdema  sexual  feeling 

and  power  are  lost. 

Hypertropby  (apart  from  parenchymatous  goitre)  is  found  in  the 

following  ; — ■ 

1.  Of  a  portion  of  gland  when  the  rest  has  been  removed. 

2.  During   menstruation   (probably   merely   a   hyperplasia)   at 

puberty,  during  pregnancy,  after  sexual  excitement. 

GOITRE. 

Classiftcation. 

P.^RENCHYMATOUS.— Uniform  enlargement.     The  common  form 

in  young  patients.     It  rarely  begins  after  twenty-five. 
CYSTIC, — (i)  Distention    of   single   vesicles;     (s)  Liquefaction   of 

adenomata. 
ADENOMATA. — Encapsuled     masses     in     the    gland     substance  : 

(i)  Foetal,  consisting  of  solid  epithelial  columns  witii  no  colloid  ; 

(2)  Cystic,   consisting  of  ordinary  thyroid   tissue,   many  of  the 

vesicles  being  dilated  to  form  cysts. 
FIBROUS. 
EXOPHTHALMIC. 
M.\LIGNANT. 

Etiology. — It  is  usually  endemic.  The  localities  most  affected 
are  in  Switzerland,  mountainous  districts  of  France  and  Italy, 
Derbyshire  and  Gloucestershire  in  England.  It  is  associated  with 
a  limestone  geological  formation,  which  probably  causes  some 
peculiarity  of  the  drinking  water.  Possibly  this  consists  in  the 
absence  of  iodine  or  iodides. 
Physical  Signs. 

MOBILITY.— It  moves  up  and  down  in  swallowing.  It  cannot  be 
separated  laterally  from  the  trachea,  Tliis  alone  usually  suffices 
for  the  diagnosis,  but ; 

I.  Other  Cervical  Swellings  which  Move  on  deglutition 
are  ;  Lymph-glands  adherent  to  the  trachea  ;  abscesses  or 
raaUgnii'it  growths  connected  with  laryn.-*,  trachea,  or 
oesophagus  ;    subhyoid  bursie  ;    thyroglossal  cysts. 

3.  Goitres  which  do   not  Move  with  deglutition  are  :    Very 

large  masses  which  cannot  pass  through  the  thoracic  inlet. 

Goitres   which   are   fixed   by  malignant   or   inflammatory 

adhesions. 
SHAPE  AND  SIZE,— Parenchymatous  goitres  may  be  horse-shoe 
shaped,  but  others  are  usnally  oval.     The  size  is  anything  up  to 
that  of  a  man's  head,  in  which  case  it  hangs  over    ' 
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POSITION.— Usually  below  the  larynx.  In  the  mid-line  or  lateral. 
Sometimes  solistenial,  rarely  high,  up  on  a  level  with  the  great 
hyoid  comu.     Pushes  the  sternomastoid  muscle  outwards. 

Rblation  to  Vessels. — The  comraon  carotid  is  pushed  back- 
wards and  outwards,  whilst  the  internal  jugular  vein  becomes 
spread  over  its  surface,  being  tied  to  it  by  the  thyroid  veins. 
In  malignant  goitre  the  vessels  become  surrounded  without     | 
much  displacement. 
Relation  to   the   Htehnum. — Occasionally  substernal  goitres 
descend  as  low  as  the  arch  of  the  aorta. 
PULSATION. — Thyroid  tumours  often  present  a  pulsation,  which 
is  either  {:)  communicated  from  the  carotid,  or  {2)  is  that  oi  the 
thyroid  arteries,  or  (3)  is  due  to  the  vascular  nature  of  the  growth, 
especially  in  Graves'  disease.     A  bruit  is  often  lieard — loud  and 
rasping — in  these  cases. 
CONSISTENCE.— Soft  when   parenchymatous.     Firm   and   elastic 

when  adenomatous  or  cystic.     Hard  when  tibrous  or  calcified. 
PRESSURE  EFFECTS. 

On  VEiNs.^The  jugular  veins  become  engorged,  but  cedema 

and  cyanosis  are  only  seen  in  malignant  or  inflamed  growths. 

On  Nerves. — The  recurrent  laryngeal,  sympathetic,  cervical, 

and  brachial  nerves  may  be  involved,  in  the  order  of  frequency, 

but  marked  nerve  involvement  is  a  grave  sign  of  malignancy. 

On     the     Trachea. — This     may    be    (i )  displaced    laterally, 

(2)  kinked,  or  (3)  compressed  laterally  so  that  its  cavity  is 

reduced  to  a  chink.     This  is  the  common  cause  of  dyspncea. 

On  the  CEsophagus. — Very  rarely,a  posterior  thyroid  growth 

may  cause  displacement  and  compression  of  the  gullet. 


1.  TRACHEAL  PRESSURE.— The   trachea  is  displaced  laterally, 

or  sometimes  backwards  (by  a  substernal  goitre).  Its  lumen  is 
narrowed  by  {a)  kinking,  (&)  unilateral  pressure,  (i:)  bilateral 
pressure.  It  becomes  soft  and  yielding  after  long  pressure, 
but  not  actually  atrophied. 

2.  BY  PRESSURE  ON  THE  HECURRENT  LARYNGEAL 

NERVES. — This  is  very  rare,  as  shown  by  the  infrequcnce  of 
aphonia,  combined  with  dyspncea. 

3.  BY    EXTENSION    OF    THE    GROWTH    INTO    THE   AIR. 

PASSAGES. — This  only  occurs  in  malignant  disease. 

4.  BV    RUPTURE    OF    A    CYST    OR    ABSCESS    INTO    THE 

TRACHEA. 

5.  BY   CAUSING   (EDEMA   GLOTTIDIS.— Only   in   inflamed   or 

malignant  goitres. 

6.  BY  SWELLING  OF  THE  MUCOUS  MEMBRANE  of  the  air- 

passages.     This  occurs  when  the  patient  catches  cold  or 
tracts  bronchitis. 


k 


Goitre— DyspncEa,  con  tinned. 

INCIDENCE  OF  DYSPNfEA  IN  GOITRE.- 

in  patients  Ijctweeo  the  age  of  puberty  and  twenty,  i 
'   as.  bilateral,  and  substernal  goitres. 
ITS  SUDDEN  APPEARANCE  may  be  due  to  hemorrhage  ii 

cyst,  or  the  rapid  enlargement  of  cystic 
A  BRASSY  COUGH  generally  accompanies  the  dyspncea,  and   is 

due  to  the  tracheal  affection. 
CtbUc  Goitre. 

OCCURS  in  middle-aged  and  old  people. 

MODE   OF  ORIGIN.— (I)  By  distention  of  normal  vesicles   and 

fusion  with  one  another;   (2)  By  Uquefaction  d£  soft  adenoma, 

the  capsule  of  which  forms  the  eventual  cyst  wall.     This  is  much 

the  commonest  origin  ;    (3)  By  hiemorrhBge  into  an  adenoma. 
VARIETIES.— Single,  generally  lateral ;  multiple,  generally  bilateral. 
CYST  WALL.— Thin,  with  a  delicate  epithelial  lining  in  small  cysts. 

Thick,  fibrous,  or  calcified  in  large  ones. 
CONTENTS. — Viscid  fluid,  containing   two-thirds   colloid  albumin. 

Masses  of  calcified  tissue  are  common  in  very  old  cysts. 
H*:M0RRHAGE  into  the  cyst  cavity  is  very  common,  and  may 

result  from  an  injury,  or  very  often  follows  tapping.     It  is  caused 

by  the  delicacy  of  the  vascular  adenoma.     It  may  result  in  urgent 

dyspntca. 
INTRACYSTIC   GROWTHS— True   papUlomata   growing   in    the 

cyst  wall  are  rare,  and  show  a  tendency  to  malignancy. 

Hydatid  Cyata. — Over  twenty  cases  have  been  recorded.  A  cyst 
forms  rapidly  in  a  young  patient.  Pressure  signs  are  well  roarlied, 
and  atrophy  of  the  gland  is  produced.  Death  may  be  caused  by 
pressure  on  the  trachea  or  by  bursting  into  the  air-passages. 
Suppuration  is  frequent. 
Treatment  by  enucleation,  which  is  usually  only  partial. 
Acate  Inflammation. 

CAUSES. — Operation  on,  or  injection  of  a  goitre.     Infective  fevers, 

typhoid,  rheumatism,  pyimia,  etc. 
SYMPTOMS.— The   ordinary    signs   of   infiammation,   with    febrile 
symptoms.     Dyspncea  is  caused  by  pressure  on  the  trachea,  or 
if  it  aheaiiy  exists  it  is  much  increased.     Dysphagia,  with  great 
pain,  are  prominent. 
EXTENSION  and  suppuration  may  cause  the  abscess  to  burst: 
(1)  Externally;   (2)  Into  the  cellular  tissue  of  the  neck  ;   (3)  Into 
the  mediastinum  ;    (4)  Into  the  trachea  ;    (s)  Into  the  pharynx 
or  (esophagus.     In  all  but  the  first  and  last,  death  rapidly  follows. 
DIAGNOSIS  from  : 

Sodden  Bleeding  into  a  cyst  or  adenoma. 
Malignant  Disease  when  growing  rapidly,  and  causing  much 
pain. 

in  both  these  there  is  an  absence  of  febnle  symptoms. 


Inflammation  of  LyupK- glands,  which  do  not  move  with  the 

Abscesses  connected  with  the  larynx. 
TREATMENT. — Hot   fomentations,   opening   abscess   as   early   as 
possible. 
Chronic  Inffamtnation. — A  Tare  condition  of  idiopathic  chronic 
inflammation  occurs.     The  thyroid  becomes  moderately  large  and 
very  hard  in  a  few  nionths.     Severe  dyspncea,  aphonia,  and  pain 
arc  caused.     It  becomes  attached  densely  to  skin,  great  vesseLi, 
and  trachea.     Its  removal  is  very  difficult  owing  to  these  close 
attachments.     It  is  generally  regarded  as  a  sarcoma,  but  consists 
of  simple  inflammatory  tissue. 
Tubercle  and  Syphilis, — Thc,=e  both  occur  with  extreme  rarity.    In 
the  latter  disease  gummata  form  in  the  thyroid  and  cause  severe 
dyspncea. 
Bxophthalmic  Goitre. 

ETIOLOGY.— Females  form  90  pa'  cent  o£  the  cases,  and  the  ago 
incidence  ii  the  early  periods  01  sexual  activity  (fifteen  to  thirty). 
The  local  occurrence  bears  no  relation  to  endemic  goitre. 
ANATOMY. — The  gland  is  uniformly  hut  not  very  greatly  enlarged. 
It  is  of  smooth  surface  and  firm  fleshy  texture.     The  blood-vessels 
are   neither   large   nor   conspicuous.     Microscopically   the   tissue 
shows  great  epithelial  proHferution  and  diminution  or  absence  oE 
colloid  material.     The  thymus  gland  is  often  enlarged. 
PATHOLOGY.— The   disease   is   due    to :     (i)  Increased    thyroid 
activity;    (i)  Perverted  thyroid  activity;    (3)  Increased  alraorp- 
tion  of  thyroid  secretion.     Evidence  of  causative  disease  of  the 
central  nervous  system  or  sympathetic  is  quite  absent. 
S\'MPTOMS. 

Cardinal:      (1)  Uniform    and    slight    thyroid    enlargement ; 
(2)  Prominence  of  the  eyeballs,  with  delay  in  the  descent  ol 
the  upper  lid  when  shutting  the  eyes ;   (j)  Tachycardia,  with 
attacks  of  palpitation. 
AccES-soHY  ;    (4)  Nervous  symptoms,  tremor,  excitability,  and 
attacks    of    acute    mania  ;      (;)  Sweating  ;     (6)  Dyspncea  ; 
(?)  Diarrhcea  ;     (8)  Glycosuria;     (9)  Patchy   pigmentation; 
{10)  Local  fatty  swellings,  especially  on  the  abdominal  wall  ; 
(11)  Slight  elevation  ol  temperature. 
Occasionally  the  goitre  or  the  exophthalmos  may  be  absent. 
The  exophthalmos  is  due  to  an  accumulation  of  lat  in  the 
orbits  and  to  spasm  of  the  unstriped  muscle  fibres  which  lie 
at  the  Imclt  of  the  eyeliall.     The  dyspnrea  is  due  to  cardio- 
vascular changes,  and  is  not  accompanied  by  stridor. 
TREATMENT. 

Medicinal. ^Bromides,  digitalis,  and  belladonna  are  useful. 
Iodine,  iodides,  and  thyroid  preparations  are  harmful. 
Moebius'  serum,  obtained  from  animals  from  whom  the  thyroid 
has  been  removed,  is  the  most  active  remedy.  , 


AFFECTIONS    OF    THE    NECK 


■        ^ 

^M  Exophlhalmic  Goitre — Treatment,  cotiiinaed. 

^H  Surgical. 

^L  Partial    Thysoidsctdmv    has    a.    mortality    of    ii    per 

^^L  ceot,  and  in  only  about  30  per  cent  ot  cases  does  a  cure 

^H  result.     The    patients   die    from   shock   or    from   acute 

^H  thyroidism. 

^^1  Arterial   Ligature.  —  Both    superior    and    one   inferior 

^H  arteries  are  tied,  and  some  improvement  results. 

^^B  Sympathectomy.. — Removal  of  both  cervical  sympathetic 

^H  cords,  including  the  superior  ganglia.     Tlie  mortality  is 

^^m  high  (13  per  cent),  and  the  results  are  uncertain. 

^H  The  operations  should  be  performed  under  local  anss- 

^^1  thesia. 

^^1  GoNcLUSiOMS. — The  disease  in  most  cases  tends  to  spontaneous 

^H  lecovety.     About   20   per    cent   die   when   no   operation    is 

^■^  performed.     Over  12  per  cent  die  when  thyroidectomy  has 

been  done,  and  the  proportion  of  recoveries  is  only  a  little 

higher   than   those   treated   medically.     Therefore  operation 

should  be  reserved  for  cases  in  which  the  disease  is  progressing 

in  spite  of  general  and  drug  treatment. 

Maljgnant  Disease, 

ETIOLOGY.— Rarely    occurs    before    forty.     Affects    both    sexes 

equally.  Often  develops  in  a  simple  goitre. 
STRUCTURE. — Alveolar  carcinoma  and  sarcoma,  either  round-  or 
spindle- celled,  are  of  about  equal  frequency.  Sarcoma  is  rather 
more  likely  to  form  localized  swellings  of  rapid  growth,  and 
carcinoma  general  enlargement  of  slower  growth  ;  but  usually 
the  distinction  is  impossible. 
SYMPTOMS  AND  SIGNS.— Special  signs  of  a  goitre  being  malignant 
are  :  (i)  Hardness,  with  bossy  outline  ;  (z)  Evidence  of  early 
nerve  involvement,  unilateral  vocal  cord  paralysis,  shooting  pains 
up  the  neck  and  down  the  arm,  contraction  of  the  pupil  and 
palpebral  fissure  ;  (3)  Involvement  of  vessels.  The  carotid. 
instead  of  being  displaced,  is  surrounded  by  the  growth,  and 
cyanosis  with  cedema  of  the  face  may  occur  late  in  the  case  from 
obliteration  of  the  veins;  (4)  Penetration  of  the  trachea,  and 
much  more  rarely  the  pharynx,  by  the  growth;  (5)  Great  fixity 
to  the  surrounding  structures.  The  skin  and  lymph-glands  are, 
however,  rarely  involved. 
METASTASIS  occurs  in  the  bones  and  the  lungs.  In  the  former 
case  pulsating  tumours  are  formed,  especially  on  the  cranial 
bones. 
DEATH  occurs  in  three  months  to  two  years. 

Causes:    (i)  DyHpmca;    (2)  Penetration  of  the  trachea,  with 

.''cptic  pneumonia  :    (3)  CEdema  glottidis  ;    (4)  Hxmorrha.ge 

into  the  growth,  with  sudden  dyspncea. 

^^  PAPILLIFEROUS  ADENOMATA  have  only  a  limited  malignancy. 

^Bl  That  is,  they  are  very  liable  to  recur,  but  at  hrst  do  not  infiltrate 

^^^1  the  tissues  or  cause  metastases. 

i  M 


TREATMENT     OF    GOITRE 


TREATMENT. 

Radical. — Is  only  possible  in  a  small  proportion 

involves  resection  o£  the  great  vessels  or  trachea.     Operative 
mortality  is  35  per  cent,  and  survival  for  three  years  only 

Palliative. — Local   removal   oi   masses   which   compress   the 
trachea. 

Traclieotomy.     This  is  rarely  possible  below  the  tumour. 
Often  it  has  to  be  done  through  the  growth.     Generally   ' 
it  should  be  done  above  the  growtli  and  a  long  Koenig'a    1 
tube,  four  to  5  inches  long,  passed  down  beyonil  it.  ' 

Treatmen-t  ol  Innocent  Goitre. 

GENERAL. — Removal  of  the  patient  from  goitrous  district. 

Iodine  and  iodides  (tr.  iodi  K(v.  pot.  iod.  gr.  iv,  t.d.s.),  thyroid 
extract  (gr.  v.  t.d.s.). 

This  drug  treatment  only  acts  in  parenchyma toL 

in  young  patients.     It  has  no  effect  on  cysts,  adenomata, 
or  fibroid  goitres.     Marked  diminution  will  o 
month  or  not  at  all. 
Local  applications — iodine  and  mercuric  iodide  ointment— nay  i 
be  applied  to  the  goitre,  but  the  effect  is  very  slight. 
INDICATIONS  FOR  OPERATION.— Dyspnica  in  aU  eases.     Cysta  I 
or  adenomata.     Failure  of  medicinal  treatment  in  diffuse  goitre.  1 
PRECAUTIONS.— Use    of    local    anaesthetic    in    aU   cases   where   | 
dyspnoea  is  well  marked  ;    2  per  cent  solutions  of  e 
I  per  cent  solution  of  novocaine,  are  the  best.     Performance  of   I 
the  operation  in  the  position  of  greatest  ease  as  regards  breathing. 
OPERATIVE. 

Extirpation. — The  operation  of  choice  in  diffuse  goitre.     One 
half  or  more  of  the  gland  is  removed  in  its  capsule.     Skin 
incision,  along  anterior  aternomastoid  border,  or  a  transverse 
incision  for  low,  prominent  goitres,  this  incision  leaving  A 
leas  prominent  scar.      Infrahyoid  muscles   are   drawn   out- 
wards, or  cut.     The  lateral  and  inferior  veins  are  tietl  first, 
then  the  superior  vessels,  and  lastly  the  inferior  artery. 
Special  care  is  to  be  taken  of  (1)  the  internal  jugular  vein, 
OS  it  lies  expanded  over  the  goitre,  and  (z)  the  recurrent 
laryngeal  nerve,  as  it  lies  behind  and  in  very  close  con- 
nection with  the  tumour  below  the  cricoid  cartilage. 
Divide  the  isthmus  and  remove  the  lobe.     Drain  for  twenty- 
lour  hours. 
Resection  is  similar  to  Ihc  above,  but  the  gland  is  cut  through, 
so  as  to  leave  behind  the  part  so  intimat<rly  connected  with 
the  recurrent  laryngeal   nerve   between  the  cricoid  cartilage 
and  CEsophagus.     Both  lobes  may  be  removed  in  this  manner. 
Ekucleation  is  the  operation  for  cysts  and  adenomata,  which 
are  shelled   out  from   a   capsule   formed   by   thinned   g,land 
substance. 
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Treatment  of  Innocent  Goitre— Operative,  continned. 
Obsolete  Operations. 

Tapping  Cysts. — Is  only  rarely  curative,  and  often  causes 

severe  iatracystic  haemorrhage. 
Injection  of  iodine  and  other  sohitions  for  parenchymatous 
and  cystic  goitres  is  uncertain  in  its  results,  and  there  is 
great  danger  of  causing  severe  inflammation. 
Ligature  of  the  Vessels,  if  done  thorouglily,  is  the  most 
difficult  part  of  extirpation.     It  is  onlv  used  in  exoph- 
thalmic cases. 
Division  of  the  Isthmus  sometimes  relieves  dyspncea  and 
causes   shrinkage.     This    is   due   to   escape   of   thyroid 
1  not  to  a  mechanical  release  of  tracheal 


• 


ACCIDENTS  which  may  occur  during  thyroid  operations. 

Sudden  Death  from  dyspnoea  occurs  in  cases  where  severe 
dyapno^  is  present  at  the  outset.  Due  to  traction  on,  or 
pressure  on,  the  trachea,  the  general  anaathetic,  sjrasm  of 
the  glottis,  or  traction  on  the  nerves  in  the  neck.  It  is  most 
liable  to  occur  when  the  tumour  is  dragged  on  or  turned  out 
of  its  bed.  It  is  best  avoided  by  never  giving  a  general 
aniESthetic  in  cashes  in  which  dyspntea  is  severe. 

Primahv  Hemorrhage. — This  is  more  likely  to  be  severe  in 
enucleation  operations.  In  extirpation  all  the  chief  vessels 
should  be  tied  before  they  are  cut.  It  is  chiefly  vencius 
bleeding  that  gives  trouble. 

Injury  of  the  Recurrent  Laryngeal  Nerve. — Causes 
unilateral  vocal  paralysis. 

Injury  of  the  sympathetic  or  vagus. — The  latter  may  cause  death. 

Injury  to  the  trachea,  pleura,  (esophagus,  or  pharynx. 

Collapse  of  the  flattened  trachea.     This  is  very  rare,  but  may 
require  tracheotomy. 
ACCIDENTS      WHICH     MAY      OCCUR     AFTER     THYROID 
OPERATIONS. 

Recurrent  Hemorrhage. — Specially  after  enucleations  and 
if  adrenalin  solution  has  been  used  with  a  local  anaesthetic. 
It  may  cause  death  from  hajmorrhage  or  from  dyspncea.  It 
is  a  wise  precaution  to  let  patient  come  partly  round  before 
sewing  np. 

Sepsis,  leading  to  cellulitis  or  mediastinitis,  or  to  a  chronic  sinus. 

Restlessness  and  Rapidity  of  Pulse  and  Respiration. — 
This  is  most  often  seen  in  operations  for  Graves'  disease, 
next  in  parenchymatous  goitres.  It  is  proliably  due  to 
rapid  absorption  of  thyroid  secretion.  It  is  usually  fatal. 
It  is  best  avoided  by  careful  handling  of  the  tumour,  free 
irrigation  of  the  wound  with  water,  and  drainage. 

Late  Vocal  Paralysis,  due  to  involvement  of  the  r 


Probably  due  to  removal  of  the  para- 
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REMOTE    COMPLICATIONS.     Only    seen    after    total    thyroid 
removal. 

Cachexia  Strumipriva. — Symptoms  develop  two  or  three 
months  after  operation.  Fatigue  is  complained  of,  and  the 
limbs  are  heavy  and  indolent.  The  hands  become  swollen  and 
clumsy,  and  aU  fine  movements  impossible.  Skin  is  pale  and 
much  swollen,  especially  over  the  eyelids,  forehead,  cheeks, 
and  tongue,  but  there  is  no  pitting  on  pressure.  The  facial 
expression  is  dull  and  vacant.  Cerebration  is  very  slow,  and 
memory  is  bad.  Speech  is  slow  and  laboured.  The  skin 
becomes  dry  and  scaly,  and  the  hair  falls  out.  The  tempera- 
ture is  subnormal,  and  there  is  great  sensitiveness  to  cold.  If 
the  patient  is  immature,  growth  and  sexual  development  are 
arrested.     In  adults  sexual  functions  cease. 

Treatment. — Administration  of  thyroid  extract. 
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DISEASES    OF    THE    AIR-PASSAGES  AND 
CHEST. 

FOREIGN   BODIES   IN   THE   AIR-PASSAGES. 
In    Nasal    Passagea. — Common  in  children.      Unilateral  pumlent 
discharge. 
TREATMENT.- — Syringing  through  aoiind  nostril.     Removal  under 
an  anesthetic. 

At  tbe  Rima  GIoMidia.— Food  mass,  or  large  foreign  botly.     Rapid 
asphyxia  and  deatli. 
TREATMENT.  —  Removal    by    the    finger    from   the    mouth,    or 
immediate  laryngotoray. 
In    tlie    Larynx. — Small,   round,   foreign    bodies.     Produce   urgent 
dyspntpa  ;     croupy   cough.     Complete    obstruction   occurs    later 
from  cedema. 
TREATMENT. — Remove   by   laryngeal   forceps,    laryngotomy,   or 
thyrotoniy. 
In  the  Trachea.^ .\ttacks  of  spasmodic  cough  and  dyspntea  caused 
by  the  foreign  body  impacting  against  the  larynx.      Tracheitis, 
with  cough  and  expectoration. 
TREATMENT. — Low  tracheotomy  with  removal ;    or  stitch  open 
the  tracheal  wound  and  wait  for  the  foreign  body  to  be  coughed  up. 

In  a  Bronchus. — Smooth,  round,  heavy  bodies,  e.g.,  marble  or 
intubation  tube.  Generally  into  the  right  bronchus,  because  : 
It  is  more  in  a  hne  with  the  trachea  ;  the  septum  between  the 
bronchi  lies  to  the  left  of  the  middle  line ;  the  right  bronchus 
is  larger  than  the  left  in  the  proportion  of  five  to  four. 

SYMPTOMS. — Short  attack  of  spasmodic  dyspncea,  due  to  the 
passage  through  the  larynx.  Collapse  of  the  corresponding  lung, 
due  to  the  air  escaping  more  easily  than  it  enters.  Produce.^: — 
(i)  Dullness  and  absence  of  bireath  sounds.  (I)  Unilateral 
bronchitis;  bronchiectasis  ;  (3)  Abscess  of  the  lung,  or  pneu- 
monia;  (4)  Empyema, 

RESULTS.— Death  from  one  of  the  above.  Expulsion  with  pus 
from  an  abscess  by  violent  coughing.  Expulsion  with  the  pus  of 
an  empyema. 

TREATMENT, — Removal  through  a  bronchoscope;  removal  through 
a  low  tracheotomy  ;   removal  through  the  posterior  chest  walL 


CEDEMA     GLOTTIDIS 


DISEASES   OF  THE   LARYNX. 

Inflammatorv   CEdetna.— <Edema  glottidis,  or  ccdematoua  laryn- 
gitis. 
CAUSES. 

1.  Direct  Injury  of  tlie  laryi].\,  e.g.,  by  scalds,  i 

wounds. 

2.  FoKKiGN  Body  impacted  in  the  larynx. 

3.  Secondarv  to  ;  (a)  Any  inflammatory  disease  of  the  larynx  ; 

(b)  Cellulitis   of  the   neck   (Ladwig's   angina);    (rfj  Acute 

glossitis  ;    (f)  Retropharyngeal  abscess. 

ANATOMY. — Swelling  and  cedema  of ; — aryteno-epiglottidean  ioWs ; 

inter-arytenoid  fold  ;   epiglottis,  which  hecomes  folded  on  itself ; 

false  vocal  cords.     Rima   glottidis  becomes  partiaJly  or  totally 

occluded. 

Epi- 
o  be  swollen, 
red,  and  cedema  tous. 
TREATMENT. 

In  Slight  Cases  ;    Scarification  of  the  swollen  mucous  mem- 
brane.    Ice  compresses  externally. 
In  Bad  Cases. — Tracheotomy. 

Syphilis  of  the  Larynx. 

IN  THE  SECONDARY  STAGE.— Mucous  tubercles.  Superficial 
ulceration.     Producing  hoarseness  and  aphonia. 

IN  THE  TERTIARY  STAGE,— Gummatous  infiltration,  and  deep 
destructive  ulceration  afiecting  (i)  The  epiglottis,  which  may  bo 
completely  destroyed  ;  (2)  The  parts  above  the  true  vocal  cords. 
Necrosis    of    the    cartilages,      PerichondritLs.     Later  :    laryngeal 

Symptoms. — Early  :     hoarseness   of   the   voice,   hoarse   cough, 

aphonia.     Late  :    dyspnt^a  from  stenosis. 
Treatment.— Iodides  and  mercury.     Tracheotomy  for  stenosis. 

I'  TttberfmlonB  Laryngitis. — Primary,  or  secondary  to  phthisis. 

ANATOMY. — Tuberculous  infiltration   and   ulceration  of  arytenoid 

elevations,  aryteno-epiglottidean  folds,  and  epiglottis. 
SYMPTOMS. — Great  pain — Hoarseness  and  cough — Dyspncea  and 

painlul  dysphagia. 
TREATMENT. 

Gene  HAL  .^-Open   air    in   warm    climate,   and    lorced   feeding. 

Absolute  silence. 
Local. — Sucking  pastilles  of  cocaine  gr.  J,  codeine  gr.  i,  and 
morphia    gr.    i",.      Spraying   with   solntions    of   the    above. 
Cnretting  the   tuberculous   deposits   after  cocainization,  and 
then  rubbing  in  lactic  acid  (50  per  cent  solution). 
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DiseHses  of  the  Larynx,  continued. 
Heur  Gravttia  of  the  Larynx. 

PAPILLOMA. — In  young  subjects — Generally  arises  from  the  vocal 

cords^Caoses  hoarseness,  dyspntea,  or  larjmgeal  spasm. 

Tbeaiment. — Removal  by  intralaryngeal  cutting  forceps. 

EPITHELIOM.\.— Patients  over,  forty— Begins  as  a  warty  "growth 

— Very  soon  ulcerates  and  invades  neighbouring  structures. 

S  vupTOK  s. — Cough^Bloodstained     expectoration — Hoarseness 

or  aphonia — Pain,  and  often  dysphagia. 
Extrinsic  Form. — At  or  above  the  rima  glottidia.     Rapidly 
spreads  to  the  tongue  and  pharynx.     Quickly  involves  the 
cervical  glands. 

Treatment  :     Total   laryngectomy.     Prognosis   is   almost 

Intbinstc. — Growing    from    the    vocal    cords — comparatively 
benign — Does  not  affect  the  glands.  ^ 

Treatment  :    Thyiotomy,  with  local  removal.  ^| 

SURGERY  OP  THE  CHEST.  H 

Wounda  of  the  Lungs.  ' 

CAUSES. — Contusions — Fractured  ribs — Penetrating  wounds. 
RESULTS.— Contusion   or   laceration   of   the   lung.     Severe   pain, 
shock,  and  dyspnoea. 

H.EMOPTYS1S. — Expectoration  ol  biood-stained  mucus  iff   pure 

blood,  with  death  from  asphyxia  or  syncope. 
HEMOTHORAX. — Rapidly    increasing    area     of    dullness,    with 
diminished  breatli  sounds,  without  evidences  of  inflammation . 
PNEtTMOTHORAX,   With  puImouaTy  collapse.     Severe  dyspncea, 

with  tympanitic  chest  note  and  amphoric  breathing. 
HsMOPHEUMoxHORAx. — As  above,  but  associated  with  splash- 
ing sounds. 
Emphysema:     (i)  Surgical.     Due   to   the    air   hqing    forced 
across  the  pleural  cavity,  or  sucked  into  an  external  wound, 
into  the  cellular  tissue   of   the  parietes.     (i)  Interstitial. 
Very  rare.     The  air  enters  the  connective  tissue  of  the  lung, 
and  may  appear  in  the  cellular  tisane  of  the  neck. 
Pleuropneumonia,  or  septic  pneumonia. 
Gangrene  of  the  lung. 

Pleurisy  or  Empyema,  especially  in  cases  of  penetrating  wounds. 
TREATMENT  OF  LUNG  WOUNDS.— Absolute  rest  and  recum- 
bency.    Avoidance  of  talking.     Firm  strapping  and  bandaging 
of  the  chest,  unless  the  dyspncea  is  so  urgent  as  to  forbid  this. 
For   H.SM0PIYSI5. — Ergot,   adrenalin,   sulphuric   acid.     These 
all  cause  contraction  of  the  vessels  and  raised  blood-pressure. 
Opium   and  amyl  nitrite    act   by    diminishing    the   blood- 


CHEST     WOUNDS 


rFoR  Penetrating  Wounds. ^Careful  treatment  of  the  parietal 
wound.  Examination  by  X-rays  to  determine  foreign  bodies 
or  depressed  fractures.  Intercostal  hcemorrhage  must  be 
arrested  by  enlarging  the  wound  and  removing  part  of  the 
rib  if  necessary.  Palmonary  hsemorrhage  is  usually  beyond 
treatment  if  severe.  In  moderate  cases  it  ceases  when 
syncope  o 
Dii 
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3F  THE  Lung  is  very  dangerous  unless  it 
a  special  pneumatic  chamber  in  which  the 
i   reduced,    the   patient's   head   and    the 
ana^thetist  being  outside   and   the  surgeon   inside   th.e 
chamber.     This  prevents  pulmonary  collapse. 
Removal  of  Foreign  Bodies  is  only  to  be  undertaken  : 
(l)  If  they  axe  causing  definite  inflammatory  symptoms  ; 
(a)  If  tile  X  rays   show  that  they  are  in  an  accessible 
positton.     Pleuritic   adhesions   and   pulmonary   abscess 
are  common  complications,  and  the  adhesions  prevent 
the  pleural  cavity  from  being  opened. 
Chronic  Pleural  Efluaion. 

CAUSES. — Tubercle   and   heart   disease.     Other   infections   almost 

invariably  lead  to  empyema. 
PHYSICAL  SIGNS.— Side  of  the  chest  moves  badly.  Massive 
dullness  extending  from  the  base  upwards.  Diminished  breath 
sounds  and  vocal  fremitus.  An  area  of  igophony  towards  the 
upper  level  of  the  fluid.  Displacement  o(  the  hea.rt  to  the  opposite 
side,  and  of  the  liver  and  diaphragm  downwards. 
SYMPTOMS  are  those   of   the    primary  lung  condition — dyspncea, 

9ugh,  rapid  pulse,  etc. 
SURGICAL  TREATMENT.— Aspiration   through  the  sixth   inter- 
space in  the  mid-axillary  line.     As  much  fluid  as  possible  is  with- 
drawn until  coughing  or  bleeding  begins. 

CAUSES. —  Injuries,  wounds,  pleuropneumonia,  tubercle,  abdominal 
suppuration.  Extension  from  neighbouring  abscesses,  e.g.,  liver, 
kidney,  subphrenic,  etc. 
;  lillctta-ORGAnisits.^DiphcoccHS  pneumoniie  is  far  the  commonest. 
Tubercle  is  associated  with  the  very  chronic  cases.  Staphylococci 
and  streptococci  are  fairly  frequent. 

SIGNS  ate  the  same  as  those  of  a  serous  effusion,  but  if  left  to  itself, 
the  intercostal  spaces  begin  to  bulge,  and  actual  pointing  of  the 
abscess  occurs  usually  in  one  of  the  upper  spaces  in  front, 

SYMPTOMS.— As  in  the  case  of  an  effusion,  but  a  raised  or  hectic 
temperature  is  the  rule. 

RESULTS.— Tile  lung  becomes  collapsed,  and  the  visceral  pleura  then 
ties  it  down  by  tiecoming  thick  and  contracted.      The  p:(rietal 
pleura  becomes  enormously  thick  and  fibrous.      Permanent  dis- 
placement of  the  heart  and  mediantinum,  which  become  dragged 
r  to  the  diseased  side.      The   opposite  lung  undergoes  s  ' 
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Empyema,  Reaulta,  coniiniied. 

compensatory    hypertrophy.     The     diaphragm    and     abdominal 
viscera  are  displaced  upwards.     The  chest  wall  falls  in  somewhat, 
and  the  spine  is  curved  with  the  concavity  towards  the  disease. 
PROGNOSIS, 

Pneumococcal  Infections  ^nn   a   favourable   course  without 

becoming  chronic. 
Pyogenic  and  Tuberculous  Cases  usually  become  chronic, 

and  require  resection  operations  to  close  the  cavity. 
Streptococcal  Infections  are  usually  fatal. 
TREATMENT.— If  Aspiration  shows  that  the  fluid  is  pus,  then, 
except  in  small  efiusions  with  pneumonia  : — 

Drainage  ought  to  be  performed.  This  is  best  done  at  the 
ninth  rib  in  scapular  line,  removing  a  piece  of  the  rib.  Place 
the  patient  on  the  diseased  side,  and  rather  over  on  his  face. 
Large  but  short  drainage  tube. 
Irrigation  is  not  often  employed,  but  in  chronic  cases  it  may 
be  useful.  Use  sterile  water,  with  a  gentle  stream  and  free 
outflow. 
Resection  of  Ribs  (Estlander's  operation}. — In  chronic  cases 
after  the  cavity  has  become  piermanent.  An  oblique  or  flap 
incision  is  made  over  the  side,  A  large  piece  of  all  the  ribs 
over  the  cavity  (usually  the  third  to  ninth)  is  removed,  or  two 
portions  at  the  anterior  and  posterior  ends  are  removed  so 
that  the  middle  piece  may  fall  in.  As  much  of  the  thick 
pleura  as  possible  is  scraped  away. 
Resection  of  Chest  Wall  (Schede's  operation). — A  large  flap 
is  turned  up  from  the  side  of  the  chest,  including  all  llie 
soft  parts  down  to  the  ribs.  The  whole  of  the  bony  and 
pleural  outer  wall  of  the  cavity  is  removed  in  one  piece.  As 
much  of  the  visceral  pitura  as  possible  is  dissected  ofi  the  lung. 

Abscess  of  the  Lung. 

CAUSES. — Pneum onia— Gangrene — Foreign  body — Won nds . 
SIGNS. — Arc  those  of  local  consoUdation,  with  hectic  temperature. 

X  rays  give  a  shadow. 
TREATMENT. —  Free     opening    through     the    chest    wall,    with 
excision  of  a  piece  of  rib.     If  pleural  adhesions  are  firm,  the  lung 
can  be  opened  directly  after  plunging  a  probe  or  ^inus  forceps  into 
the  cavity.     Drain  with  a  large  tube 

If  pleural  adhesions  do  not  exist,  it  is   best  either  to  stitch 
the  visceral  and  parietal  pleune  together  or  to  pack  in  some 
gauze  and  wait  for  two  or  three  days 
HYDATID  OF  THE  LUNG  is  treated  in  the  same  way. 

Wounds  of   tfie  Heart — Usuallj   bullet  or   stab  wouuds.     Death 

occurs  at  once  from  ha-morrhage  or  syncope  in  most  cases.      In 

1  those  who  do  not  die,  the  pericardium  becomes  filled  with  blood. 

\        This  causes  an  increased  area  of  dullness  to  percussion,  with  great 

P       diminution  of  the  cardiac  sounds. 
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TREATMENT. — A  flap  including  all  the  thickness  of  the  thoracic 
wall  is  turned  up  over  the  fourth  and  fifth  ribs  and  spaces.  The 
pericardium  is  opened  and  the  wound  sutured. 

Pericardial  Effttslon.  —  Seldom  requires  surgical  treatment. 
Aspiration  should  be  done  in  the  fifth  space,  i^  in.  from  the 
sternal  margin. 

Pericardial  Sttfipttratlon. — May  be  acute  from  pyogenic  cocci 
(including  the  pneumococcus)  or  chronic  from  tuberculous 
infection. 

Drainage  is  required  if  the  effusion  does  not  yield  to  other 
measures.  Excise  portions  of  the  fourth  or  fifth  costal 
cartilage. 
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Chapter    XXXIII. 
DISEASES    OF    THE    BREAST. 

Ulcers  of  the  Nipple. 

SIMPLE  CRACKS  AND  FISSURES.— Caused  by  lactation.     Result 

olten  m  abbess  in  ttie  breast. 
ECZEMA. 

1.  Ordinary  acute  eczema,  recovering  under  treatmenL 

3.  Cbronic  eczema,  with  much,   scaling,  but  no  destruction  of 

the  nipple  or  induration. 
3,  Paget's  disease.      A  form  of  chronic  eczema.     The  nipple 
becomes  destroyed.     The  deep  surlace  of  the  eczematous 
patch  is  hard  and  indurated.     Carcinoma  of  the  underlying 
breast  follows. 
Treatment. — First  try  ointments  and  lotions  for  one  month 
if  the  case  appears  simple.     Excise  if  no  improvement  takes 
place,   and   microscope.     Remove   the   breast   if   malignant 
disease  has  begua. 
SYPHILIS.— ( I )  Primary  chancre,  rare  in  the  mother  of  a  syphilitic 
child.     Axillary  glands   iarge  and  hard.     {2)  Secondary  mucous 
patches.     (3)  Tertiary  gummata  and  ulcers,  very  rare. 
EPITHELIOMA.— Crater-like  ulcer  with  hard-everted  edges.     Much 

destruction  of  skin  and  nipple, 
SCIRRHl'S  OR  SARCOMA. 

INFLAMMATORY   DISEASES   OF   THE   BREAST. 
Acute  Mastjtjs. 

CAUSES. — Infection  during  lactation,  either  by  the  ducts  or  tbft 
lymphatics.     Pya;mia.     Infective    parotitis.     New-born    infants, 
generally  after  injury,  e.g.  "Breaking  the  nipple-string,"    Extension 
from  other  structures,  e.g.,  pleura  or  ribs. 
VARIETIES. 

SupRAUAHUARY. — Abscess  forms  between  the  skin  and  breast. 

Simple  incision  rapidly  cures  it. 
Intramammary. — Abscess  forms  in  the  breast  substance.      At 
first  is  limited  to  one  or  more  lobules.     It  is  partly  limited  by' 
fibrous  radiating  septa.     The  whole  breast  swells  because  of 
retained  milk. 

Treat  by  free  radiating  incision  ;  break  down  septa  in  the 
cavity  so  that  no  "  pockets  "  remain.  Counter-opening 
low  down  for  drain. 


MASTITIS 

Submammary.^ — ^Between  breast  and  chest  wall.   May  arise  from 
rib  or  chest  disease.    Breast  is  pushed  forward,  but  not  inflamed. 
Treat  by  opening  below  and  to  the  outer  aide. 
Chronic  Mastitia. 

1.  LOB .\R. ^Remains  after  lactation,  from  imperfect  involution  of 

one  or  more  lobes.     Results  from  injury  or  an  acute  mastitis. 
Symptoms. — Pain  of  neuralgic  character.     Worse  during 

strual  period. 
Treatment. — Rest.     Firm  bandage.     Belladonna. 
Diagnosis   from  cancer.     Flat   hand   feels  no  tumour.     No 

craggy  edge. 

2.  LOBULAR   or   interstitial   mastitis.— Women   about  the  meno- 

pause.    Often  in  thin  and  sterile  women. 

Pathology  :  (a)  Overgrowth  of  interstitial  fibrous  tissue  ; 
(b)  Contraction  of  this  fibrous  tissue  ;  {c)  Consequent 
pressure  on  ducts  and  acini ;  (ij)  Epithelial  proliferation  ; 
{e)  Dilatation  of  acini  to  form  cysts.  Cysts  are  filled  with 
thick,  dark,  mucoid  fluid.  There  are  no  intracystic  growths. 
Signs. — Nodular  feeling  in  the  whole  breast.  One  or  more 
lumps  can  be  seen  and  telt.  The  flat  hand  often  feels 
nothing  against  the  chest  wall.  Lymph-glands  are  often  a 
Uttle  large  and  tender.  Nipple  may  be  retracted.  Often 
present  in  both  breasts.  IiUn  is  inconstant,  and  is  worse 
at  menstruation.  Definite  cysts  form  elastic  swellings. 
Terminations. — Atrophy — ^Polycystic   or   fibrocystic  disease 

— Carcinoma. 
Diagnosis. — ^From  cancer  or  adenoma. 

Treatment. — Short  period  of  firm  pressure,  and  then  excision 
if  improvement  has  not  occurred. 
Cfaronlc    Abscess. — Often     tuberculous,    possibly    actinomycosis : 
either    originating    in    the    chest    wall.      Pyogenic    form    arises 
during  pregnancy  or  lactation.     Hard  hut  elastic  swelling.    Centre 
is  softer  than  the  margin. 

Treatment. — Opening,  scraping,  and  draining. 

Oyats  of  the  Breast. 

RETENTION  CYSTS.— From  the  dilatation  of  acini.     Olteu  have 
serous  discharge  from  nipple. 

Galactocele. — Filled    with    altered    milk.     Arises    during    or 
after  lactation. 
DISTENTION  CYSTS. 

Involvtion  Cysts, ^Occur  in  interstitial  mastitis  blocking  the 

ducts.     Caused  by  contracting  fibrous  tissue. 
Irritation  Cvsts. — From  irritation  of  nipple,  causing  reflex 


INTERACINOUS  CYSTS. 

Serous  Cysts. — Dilated  lympli  space.     Lineil  by  endothelium. 

Never  gives  rise  to  discharge  from  nipple. 
Hydatid  Cysts. 


othehum.      ^^^H 
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CyBiB  of  the  BreaBt,  continued. 
TUMOUR  CYSTS. 

AcEHOMft  j  Cysts  have  intracystic  growths,  and  oiten 

Duct  Papilloma   -  a   serous   or    bloody    discharge    from  'the 
Duct  Carcinoma  )   nipple. 
Sarcoma**  \  ^^""^  hicmorrhage  or  degeneration. 

Simple  Tumours  o[  tlie  BreaBt— Fihro-adenoma — Adenoma — 

Lipoma  and  chondroma  (very  rare) — Duct  papilloma. 
Adenoma  Mamnue. 

CONSISTS  OF  tissue  lite  normal  breast-gland  tissue. 

1.  Firm  FiBRoos  Capsule  enclosing 

2.  Epithelial  Alveoli. — Generally  in  a  single  lay er^ Without 

dacts — Often  dilated  to  form  cysts — Cysts  often    contain 
intracystic  growths. 

3.  Intehstitial   Fibrous   Tissue, 
VARIETIES. 

Pure  Adenoma,  or  acinous  adenoma. — Structure  similar  to  the 

normal  gland. 
FiBRO-ADENOMA,  Of  tubolar  adenoma. — Much  the  commonest. 

Fibrous  tissue  is  out  of  proportion  to  glandular.     Alveoh  are 

drawn  out  into  long  canalicuh.     A  hbrous  ingrowth  takes 

place  into  these  cai^iculi. 
CvsTO-ADENOMA,   Or    scTocystic    disease. — Alveoli    are   dilated 

into   cysts.     Filled    with    libro-papilloroatous    proliferations. 

Generally  form  a  large  tumour,  which  may  burst  through  the 

skin.     Often  become  sarcomatous. 
SIGNS. 

Age. — From  puberty  to  thirty  is  the  time  of  their  origin. 

Cause. — Often  follows  a  blow. 

Pain. — Neuralgic,  worse  at  menstruation. 

Tumour. — Hard,   oval,   and    elastic.     Freely   movable   in    the 

breast  substance.     Not  fixed  to  skin,  nipple,  or  chest.     Does 

not    produce    enlargement    of    the    axillary    glands.     Often 

multiple  and  in  both  breasts.     On  removal  section  is  hard. 

white,  foliated,   and  encapsuled.     No  juice  can  be  scraped 

Tertninafiona. — Remain     unaltered.      Become     ■ 
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THJ:ATMENT.— Removal, 
Dnct    Papilloma.— Small  tumour  near  the  surface  and  near   the 
nipple.     An  epithelial  papilloma  growing  from  the  lining  of  a  duct. 
A  cyst  about  the  size  of  a  cherry,  containing  a  warty  growth. 
Serous  or  bloodstained  discharge  from   the   nipple.     Growth,  is 
not  indurated,  and  is  sliarply  defined.     No  enla!rged  glands. 
Becomes  a  duct  carcinoma  by  the  epithelium  of  the  papilloma 
growing  down  through  the  wall  of  the  duct. 
XREAT  by  removal  of  the  tumour,  and  careful  microscopy. 
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ISnct    Carcinoma. — Similar    to    the    above,   but 
indurated  base.     Lympli-glands  enlarge.     Less  rapid 
nant  than  ordinary  cancer. 
TREAT  by  removal  of  the  breast. 

MALIGNANT   DISEASE   OF   THE   BREAST. 
Carcinoma. 

VARIETIES. 

Spkehoi  DAL  Cells. — Scirrhus — the  common  type.     Encephaloid. 
Columnar  Cells. — Dact  carcinoma. 
SgUAMOUS  Cells. — Epithelioma  of  nipple. 

SCIRRHUS  OF  THE   BREAST. 

Etjofogy. — The  proportion  of  females  to  males  is  loo  to  i.     More 
immon  site  for  cancer  than  any  otlier  organ  except  the  uterus. 
Liability  is  due  to : — ( i )  Rapid  structural  chan^jes  accompanying 
puberty,  lactation,  and  menopause.    (2)  Irritation  of  lactation. 
(3)  Exposure  to  injury. 
May  follow  eczema  (Paget's  disease) — Mastitis— Adenoma. 
Age  forty  to  fifty,  at  about  the  menopause. 
Coarse. — Lasts  from  about  one  to  three  years.     In  old  women  may 

be  a  chronic  disease  and  last  fifteen  years. 
Anatomy  o£  scirrhus  mamm^. — Hard  mass  in  the  breast,  looking  like 
white  fibrous  tissue.     Tumour  is  generally  small  and  the  brea,st 
contracted.    Craggy  edge  with  no  capsule.     Cut  surface  is  concave, 
and  yields  juice  on  scraping.     It  cuts  with  a  grating  sensation. 
Is  ill-deflned  from  surrounding  structures.     It  infiltrates  breast, 
connective  tissue,  muscles,  and  chest  wall,  the  tissues  becoming 
actually  replaced  by  cancer  cells. 
MICROSCOPICALLY  :    Columns   of   spheroidal   cells— the   cancer 
cells.     Generally   three   or   four   rows   ot   cells   in   each   column. 
Columns    divide   and    branch   irregularly.     Quantity    of    fibrous 
tissue  surrounds  the  column  ot  epithelial  cells. 
[e  of  Extenalon. 

DIRECT  INVASION  OF  THE  ADJACENT  STRUCTURES.— 
The  ]>ectoral  fascia,  pectoral  muscles,  skin,  chest  wall  or  pleura, 
may  be  involved  by  extension  of  the  primary  growth. 
METASTASIS,      OR      THE      EXTENSION      TO      DISTANT 
STRUCTURES.* 
Permeation   of  the   Lymphatics,   in  which  the  cancel   cells 
grow  along  the  lymph-vessels  in   direct  continuity  with  the 
growth,  is  the  mode  in  which  this  probably  occurs. 
Pehilymphahc  Fibrosis   then   takes  place  on  the  rupture  of 
those  lymph  paths  which  have  been  first  affected,  and  the 
cancer  cells  disappear  by  this  process  in  the  central  zone. 
The  Microscopic  a  r.  Growing  Edge  of  the  cancer  cells  can  be 
demonstrated  in  the  lymph  vessels  of  the  deep  fascia,  disposed 
like  a  circle  round  the  primary  growth,  the  diameter  of  the 
circle  enlarging  with  the  age  of  the  case. 

•  Siunpson  Hrndlev. 
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ScirrhuB  of  the  Breast — Mode  of  Estension,  continued. 

Metastases  occur  at  any  point  where  the  cancer  cells  have 
permeated,  by  a  side  path  or  in  their  iJirect  line  of  growth, 
some  neiglibouring  structure,  or  where  perilymphatic  fibrosis 
has  failed. 

The  Lympb-oi-ands  are  naturally  the  first  and  most  important 
seat  of  secondary  growth,  (a)  In  the  axilla  the  pectoral, 
apical,  and  subscapular  sets  are  early  involved  ;  {b)  In  the 
neck  the  glands  in  the  posterior  triangle  are  infected  by 
extension  from  the  axillary  set ;  (c)  In  &e  mediastinum  the 
glands  may  be  infected  by  the  lymph-vessels  which  accompany 
the  perforating  branches  of  the  internal  mammary,  or  by 
extension  from  the  neck. 

Skin  Nodules  may  thus  occur  in  an  area  which  is  roughly 
circular  and  which  has  the  primary  growth  as  its  centre. 
They  never  attack  the  distal  parts  of  the  limbs,  and  are  rare, 
except  on  the  trunk,  neck,  and  head. 

Bone  Metastasis,  too,  occurs  with  a  frequency  for  individual 
bones  -which  is  in  proportion  to  their  proximity  to  the  growth, 
and  chiefly  at  such  points  as  the  deltoid  insertion  on  the 
humerus,  or  the  great  trochanter  of  the  femur,  where  the 
lymph-vessels  of  the  deep  tascia  are  continuous  with  the 
periosteum.  The  bones  most  commonly  affected  are  the 
sternum,  clavicle,  humerus,  ribs,  and  vertebra;. 

Thans-cceiximic  Implantation  is  the  process  by  which  the 
cancer  cells,  when  they  have  reached  the  plenra  or  peritoneum, 
may  fall  free  in  these  cavities,  and  cause  growths  on  the 
surface  of  the  contained  viscera. 

Sytnptoma  and  Sjgns. — There  are  always  three  stages  :~- 

r.  STAGE  OF  EARLY  GROWTH  WITH  DOUBTFUL  CHARAC- 
TERS.— Hard  nodule  in  the  breast,  best  felt  between  the  flat 
hand  and  the  chest.  Quite  painless,  and  only  noticed  when 
washing.  No  tenderness.  Generally  in  an  outlying  lobule  of 
the  breast.  It  is  incorporated  with  the  gland  substance,  but  at 
this   stage   is   fixed   to   nothing   else.        It    steadily    increases 

3.  STAGE     OF     ESTABLISHED     GROWTH     WITH     WELL- 
DEFINED  CHARACTERS. 
Hasd  Growth,  which  has  a  nodular,  craggy,  ill-defined  margin. 
Fixed   to  the   suspensory   ligaments,   joining   it  to   skin, 
producing  dimpling. 

To  the  skin  itself  later  on,  when  it  may  ulcerate. 

To  the  nipple,  dragging  on  its  ducts  and  producing 

retraction. 
To  the  jjectoral  muscle,  fixing  the  breast  so  that  it 
cannot  be  moved  up  and   down  the  length  of   the 
muscle  fibres. 
To  the  chest  wall,  so  that  the  breast  cannot  be  moved 
across  the  direction  of  the  muscle  fibres. 
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LvHPH-CLANDS   foTm   hard,  fixed,  nodular   mass  in  the  axilla 

and  posterior  triangle  of  neck. 
Pain  is  marked  in  proportion  to  fixation.     Is   neuralgic  and 

intermittent 
Skin.^ — May  be  affected  in  one  of  several  ways. 

1.  Brawny,  congested,  and  fixed  to  the  growth. 

2.  Ulcerated.  Smooth,  foul  ulcer,  whose  base  is  formed 
by  the  growth. 

3.  Nodules  of  secondary  growth  over  the  breast,  or  at  a 
distance  on  the  skin  of  any  part  of  the  ttank, 

4.  Cancer  en  cuirasse,  the  skin  forming  a  layer  of  cancer- 
invaded  tissue.  The  "  orange  skin  "  or  "  pig  skin  " 
often  precedes  this,  the  mouths  of  the  glands  being 
opened  and  large  with  excess  of  secretion. 

S-  Cancerous  lymphangitis. — The   lymph-vessels  are  filled 

with  cancer  cells,  and  lymph  exudes  from  the  lymph 

capillaries,  giving  an  appearance  of  weeping  eczema. 

Discharge — from   nipple — blood- stained^is  only  occasionally 

,  STAGE  OF  CACHEXIA.— Rapid  emaciation.  Marked  anaemia. 
Skin  becomes  loose  and  inelastic  all  over  the  body.  Growth  is 
densely  fixed  or  widely  ulcerated,  Lymph.glands  by  pressure 
on  the  vessels  and  nerves  cause  cedema  and  pain  in  the  arm. 
The  solid  brawny  tedema  may  be  due  to  the  wide  destruction 
of  lymphatics  by  peri-lymphatic  fibrosis.  Pleurisy  or  ascites 
may  occur  from  metastatic  growths.  Pain  constant  and 
unbearable. 

DlagtiosIa.^In  stage  i  the  diagnosis  is  always  conjectural  until  the 
growth  is  under  the  microscope  ;  but  until  proved  innocent  every 
doubtful  tumour  should  be  regarded  as  malignant, 
FROM  MASTITIS.— In  this  the  flat  hand  against  the  breast  can 
define  no  tumour.  The  development  is  after  a  blow  or  lactation. 
The  edge  is  not  hard  or  craggy.  Generally  tender.  There  may 
be  retraction  of  skin  and  nipple  and  enlargement  of  the  lymph- 

FROM  FIBRO- ADENOMA.— In  this  the  tumour  floats  about  in 
the  breast  substance.  Begins  before  thirty,  generally  about 
twenty.  It  gives  pain  of  sliooting  kind,  worse  at  menstruation. 
Very  definite  outline. 


FROM  A  CYST.— In  this  there  may  be  other  signs 
Swelling  is  elastic  or  fluctuating.     History  is  a  long  one, 

FROM  A  CHRONIC  ABSCESS  OR  TUBERCULOUS  FOCUS.— 
In  thb  the  history  is  a  long  one.  Pain  or  tenderness  are  early. 
Centre  of  swelling  is  softer  than  the  margins. 

FROM  SWELLINGS  OF  THE  CHEST  WALL,  e,g 
actinomycosis  of  chest  wall,  aneurysm,  etc.  These 
fixed  to  the  chest,  whilst  the  breast  moves  ovet  ftie^i 


ubercle  tx  ^^^M 
I  obviouslY  ^^^H 
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ENCEPHALOID   CARCINOMA. 

Differs  from  scirrhos  in  the  following  points  : — 
Anatomy.^ — Cancer  cells  are  larger,     Colnmng   of   cancer   cells   are 

thicher.     Interstitial  fibrous  tissue  is  scanty.     Growth   is   large, 

soft,  and  vascular. 
EtfoIoKV- — Occurs  in  young  women,  twenty-five  to  thirty-five.    Often 

follows  lactation  or  pregnancy. 
Course. — Very  rapid,  ending  in  about  six  months. 

Signs. — Soft  or  elastic  tumour  of  some  size.  Very  rapid  growth. 
Often  feels  hot  from  its  vascularity.  Is  painful  in  its  early  stages. 
Lymph-glands  are  affected  rapidly.  Sinn  is  broken  through  by 
a  fungating  mass.     Retraction  of  sltin  and  nipple  are  absent. 

Dlaignosta  is  never  long  in  doubt, 

FROM  ACUTE  MASTITIS.— In  this  an  abscess  forms,  npon  opening 
which  the  swelling  and  signs  subside.      All  the  signs  of  inflamma- 
tion,    Ifigh  temperature. 
FROM  SARCOMA,— In  ttus  the  tumour  is  round  and  circumscribed  . 
Pain  is  absent.     Lymph-glands  are  not  involved  early. 

OTHER  VARIETIES  OF  CARCINOMA  MAMra,,C 

Atropliic  SdrrtiaB, — Women  over  sixty.  Very  slow  in  course, 
lasting  ten  to  fifteen  years.  Great  excess  of  fibrous  tissue.  Very 
scanty  cancer  cells.     Produces  atrophy  of  breast. 

Colloid  Carcinoma. — A  degeneration  of  any  spheroidal  carcinoma. 
Cancer  cells  become  colloidal. 
MICROSCOPICALLY  an  irregular  network  of  interstitial  tisane 
contains  a  few  degenerate  cells  and  large  clear  spaces  Where  the 
colloid  takes  no  stain. 
SIGNS. — Enlargement  more  rapid.  Softer  character.  Does  not 
lessen  the  rapidity  of  the  disease. 

SARCOMA   MAMM^. 
Varieties. 

ROUND-CELLED,  like  lymph  tissue.     Very  rapid.     Many  metas- 
tases, especially  in  lungs.     Lymph-glands  seldom  involved, 
SPINDLF,-CELLED— the  common.     CeUs  are  oat-shaped.     Slower 
in  growth.     Definitely  encapsuled  at  first. 
Etiology. — Any  age,  without  reference  t 
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Signs. 

TUMOUR  is  elastic  or  semi-fluctuating.     Round  and  well-defined. 
\ery  rapid  growth. 
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SPREAD.— Skin   is 

protrudes.     Deep  ti 
METASTASES.^Lymph-glandi,     especially     in     spindle 

Lungs  and  ptenra. 
DEGENERATIONS. — Haemorrhage — Spurious  c y sts — M yxomatous 

degeneration. 
Treatment  of  Malignant  Disease  of  Breast. 

1.  RADICAL  REMOVAL  always  involves  :— 

(fl)  Removal  of  whole  gland  with  a  good  margin. 

(6)  Removal  of  wide  area  of  skin  over  breast. 

(f )  Removal  of  pectoral  fascia  :  better  with  the  sternocostal  part 

(d)  Removal  of  whole  of  axillary  glands,  pectoral,  subscapular, 

and  apical  groups. 
Occasionally,   removal  of   pectoralis   minor  in  order   to  cleat 

glands  higher ;  removal  of  supraclavicular  glands. 
Special  Points. 

Cases  of  doubtful  diagnosis :  excise  tumour,  and  microscope, 

without  waiting  for  typical  signs. 
Cases  where  much  skin    is    removed  :      (a)  Undercutting 
edges  of   skin;     (6)  Cutting  akin   flaps;    (c)  Thiersch's 
skin-grafting. 

2.  CASES  UNSUITED  FOR  RADICAL  OPERATION. 

Skin  conditions  ;    Cancer  en  cHirasse— Widely  diffused  nodules 

of  cancer — Cancerous  lymphangitis. 
Adhesions  to  chest  wall. 
Lymph-glands  causing  cedema  of  arm,  or  forming  a   mass  in 

posterior  triangle  of  neck. 
Metastases  :    Pleura,  peritoneum,  or  bones. 
Cachexia,  with  rapid  wasting. 

3.  METHODS  OF  TREATMENT  FOR  INOPERABLE  CASES. 

Oophorectomy ;   Recurrent  cases — Women  before  menopause. 
Large  doses  of  thyroid  extract. 

Injections  of  trypsin  for  cancer  ;    Coley's  fluid  for  sarcoma. 
X-ray  treatment ;    For  recurrent  nodules  in  the  skin.     Lessens 

pain  and  fixation.     Lengthens  life. 
•  For  the  brawny  cedema  of  the  arm ;  Insertion  of  subcutaneous 

silk   threads    from   the   wrist   to  the  chest.     These   act   as 

capillary  drains. 


Chapter   XXXIV. 
INJURIES    OF  THE    ABDOMEN- 
PERITONITIS. 

CONTUSIONS   OF  THE   ABDOMEN. 

Results. 

PARIETAL.— Contusion     of     abdominal     waO— Abicesa     in     the 
abdominal    wall — Rupture    of    abdominal    muscle — Subsequent 
hernia — Rupture  of  parietal  peritoneum  ^Bleeding  from  vessel  in 
parietes,  from  vessel  in  abdomen. 
VISCERAL. 

Rupture  or  Contusion  of  Viscera. — Liver — Spleen— Kidney 
— Bladder — Stomach — Intestine — Pregnant  uter  u ;  — Ovarian 

Peritonitis,   or   Peritoneal  Extravasation   of  storaacli  or 
bowel  contents. — Gas — Blood — Urine. 


Symptoms  following  abdominal  ci 

1.  MARKED  SHOCK,— Rapid,  weak,  irregular  puke.  Pallor,  cold 
sweat.  Slow,  shallow,  irregular  breathing  (thoracic).  Sub- 
normal temperature.  Fainting  directly  after  blow,  soon 
recovering  consciousness. 

All  these  signs  ought  to  improve  witiiin  twelve  hoars.     If  they 
do  not,  or  if  they  get  worse,  visceral  injury  is  indicated, 
z.  EVIDENCES  OF  LOCAL   INJURY  to  abdominal   parietes.— 
Swelling  and  ecchymosis  of  parietes.     Tenderness  to  the  touch 
and  great  pain  on  movement.     Absence  of  these  signs,  combined 
with  great  shock,  is  evidence  of  visceral  lesion.     When  parietes 
are  mach  injured  the  viscera  often  escape. 
3.  SYMFFOMS  OF  VISCERAL  LESIONS.- Signs  of  shock  con- 
tinue  or   get  worse,   except   temperature,   which   often   rises. 
Abdomen  is  held  more  and  mats  rigid.      Breathing  i^  entirely 
thoracic. 

Abdomen  becomes  distended  : 

(a)  With  Blood. — The  pulse  may  be  hscmorrhagic — ^Pallor 
increases  —  Restlessness  becomes  marked  —  Shifting 
dullness  is  found  in  the  flanks. 
(6)  With  Gas  and  Alimentary  Contents. — Tympanites 
— Loss  of  liver  dullness — Blood-stained  vomit — Shifting 
dullness. 
(()  With    Urine. — Inability   to   micturate   or   passage   of 

small  quantity  of  blood  and  urine — Shifting  dullness, 
(d)  Inflammatory  Products. — Signs  of  peritonitis  come 
on  from  thirty-six  to  seventy-two  hours  after  injury. 
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I  Treatment. — Rest  and  warmth  to  combat  the  shock. 
EXPLORATORY  OPERATION, 

If  general  and  local  signs  get  worse,  especially  rising  pulse-rate, 
rising  temperature,  abdominal  distention,  abdominal  rigidity, 
shiiting  dullness,  open  the  abdomen  and  search  for  the  visceral 

PERITONITIS. 
CatuBs. 

I.  From  Without. — Penetrating  wound s^Puerperal  peritonitis. 
3.  FROM     STOMACH     OR     INTESTINES.— Injury,     ulcer,     or 
perforation. 

3.  FROM  FALLOPIAN  TUBES.— Generally  gonorrhceal. 

4.  FROM  BLOOD, — Tuberculous — Rheumatic — Pneumoccwcal. 
Bacteriology.* 

STAPHYLOCOCCUS   ALBUS   is   commonest   and   least   virulent. 

Escapes  first  through   injured   gut  wall  in  any  iaflamraatory  or 

strangulated   condition.     Produces   phagocytosis   and   adhesions. 

Limits  spread  of  peritonitis  from  other  organisms. 
STAPHYLOCOCCUS  AUREUS.— Rare,  and  much  more  virulent. 
STREPTOCOCCUS    PYOGENES.— Generally   from    wounds,    also 

from  intestine.     Very  fatal. 
BACILLUS     COLL — Almost     always     present.     Generally     from 

intestine.     Pure   infection   is  nearly  always   fatal.     Mixed  with 

S.  Albus,  as  it  generally  is,  it  is  not  nearly  so  fatal. 
PNEUMOCOCCUS. — Generally   a    blood-infection    associated    with 

paeumonfa.     Widely  diffused.     Thin  pus.     Much  fibrin. 
TUBERCLE. — Either  from  intestinal  ulceration  or  blood-infection. 
Anatomy. 
DILATATION  OF  VESSELS  lying  beneath  peritonenm.    Best  seen 

in  the  coils  of  intestine. 
EXUDATION  of  lymph  upon  peritoneal  surface,  which  becomes 

sticky.     Thb  is  seen  first  in  the  angles  between  adjacent  coils  of 


Exudation   of  serum   and   leucocytes    and    bacteria,   to    form 

purulent  exudate.     This  falls  into  the  most  dependent  parts 

— loins  and  pelvis. 

SMALL  ROUND-CELLED  EXUDATION  beneath  the  peritoneum. 

ENDOTHELIUM  IS  SHED  in  virulent  infections.     In  this  case,  if 

recovery  occurs,  the  lymph  is  organized  by  the  round-celled  layer, 

and  forms  permanent  fibrous  adhesions. 

If  the  endothelium  is  not  shed  and  recovery  occurs,  the  lymph 
adhesions  are  absorbed. 
ADHESIONS. — First  tymph,  and  later  organized  granulation  tissue 
(see    above ),   mat    together    adjacent    viscera.      The    omentum 
especially  adheres  to  the  focus  of  greatest  inflammation. 

'  DudgBOJi  and  Su^al- 


[ 


296  INJURIES    OP   THE   ABDOMEN— PERI TONIT! 


VIT^^H 


b 


Peritonitis,  continued, 

Symptoma.  _ 

GENERAL.^ProfouncE  shock — Drawn  face — Small,  rapid,  wity 
pulse — Quick  and  shallow  respirations — Temperature  raised, 
except  in  worst  cases— Vomiting  (little  force,  dark  or  tecal) — 
H  iccou  gh — Cons  tipation . 

LOCAL. — Extreme  tenderness — Eigidity  of  the  abdomen  very 
marked — Pain  local  and  then  diffuse— Breathing  purely  thoracic 
— Tymiranites — Legs  drawn  up — Dullness  in  flanks  after  two  or 
three  days. 

Trea-tment. 

GENERAL.— Rest— Hot  fomentations — ^Tutpentine  eneroata. 

Mag.  sulph.  3j.  alt.  Iioris,  if  there  Is  no  obstniction,  until  bowels 

Avoid    opium,    if   possible.     It    obscures    the    diagnosis,    and 

paralyzes  the  intestines. 
Continuous  subcutaneous  or  rectal  saline  infusion. 
OPERATIVE. 

Opem  Abdomen  :   over  seat  of  injury  if  known  ;    in  mid-Une  if 

not  known. 
Seek  Cause  of  peritonitis  and  deal  with  it. 
Swab  away  all  exudation. 
Irrigate   witli   normal   saline    at    105"    F.,   if    adhesions   are 

absent  and  peritonitis  is  general. 
Drain  with  tubes  and  wick  if  pus  or  f^ces  are  present ;  ( 1 )  Local 

lesion;    [2)  Douglas'  pouch;   (3)  Loins. 

Local  FeritonlUs. 

CAUSE. — Abdominal  injury,  or  visceral  injuries,  with  iniection  of 

low  degree  of  virulence. 
\'ARIETIES. — Abdominal  contusion — Subphrenic  abscess  (aide 
intra) — Leaking  gastric  ulcer  or  carcinoma — Cholecystitis,  or 
leaking  gall-bladder^ — Duodenal  or  other  intestinal  ulcer — Appen- 
dicitis^Pelvic  peritonitis — Inflammation  of  ovarian  tumour  or  of 
uterine  appendages — Inflammation  of  apf>en(iices  epiploicie. 
SYMPTOMS. 

1.  Local  Pain  and  Tenderness. 

Symptoms   referable   to    organ    involved,   e.g.,   dyspepsia, 
jaundice,  uterine  discharge. 
J.  Local     Swelling. — Induration.      Dullness    to    percussion. 

Increase  of  visceral  symptoms. 
3.  Signs  of  Local  Abscess. — Raised  and  remittent  tempera- 
ture.    Fluctuating  or  cedematous  swelling.     Abscess  burst- 
ing internally  or  externally. 
TREATMENT. — First,  rest  and  hot  fomentations.     \\'hen  diagnosis 
is  established,  operate — Remove  cause. 


CHRONIC     PERITONITIS 

CHRONIC    PERITONITIS. 

Causes  and  Varieties. — (i)  Simple  irritalioii,  or  septic 
of  a  mild  tj'pe  ;   (J!)  Tubercle  ;   [3)  Malignant  disease. 

Simple  Chronic  Peritonitis  is  of  two  different  types. 
LOCAL   FIBROUS   PERITONITIS  is  the  result  of  septic 

which  ha?  been  of  a  mild  character.  It  may  accompany,  or 
remain  after,  any  acute  local  infection,  and  is  therefore  common 
round  the  gall-bladder,  stomach,  appendix,  or  uterine  appendages. 
SIMPLE  PERITONITIS  OF  UNKNOWN  ORIGIN.— In  rare 
instances  general  chronic  peritonitis  arises  with  eSusion  and 
thickening  of  the  peritoneum,  but  with  no  clear  evidence  of  its 
cause.  Its  association  with  Rheumatic  Fever  and  Bricht's 
Disease  suggests  that  it  is  toxic  in  origin.  The  peritoneum, 
especially  over  the  liver  and  in  the  great  omentum,  becomes  much 
thickened  and  distorted,  and  there  is  a  marked  ascites. 

Tnbercttlous  Peritonitis  is  most  commonly  found  in  children  and 
young  adults. 
ORIGIN. 

1.  As  a  diffuse  miliary  invasion  of  the  peritoneum,  the  tubercles 

occurring  in  the  course  of  the  blood-vessels. 

2.  From  the  intestine,  either  appendix,  ilium,  or  csecum,  and 

other  parts  more  rarely.  In  this  case  the  lymph  tissue  of 
the  gut  becomes  infected,  and  thence  the  disease  spreads 
to  the  peritoneum. 

3.  From  the  uterine  appendages:   this  being  one  of  the  com- 

monest modes  o£  origin  in  women. 

4.  From  tuberculous  glands  in  the  mesentery. 
VARIETIES. —  (I)  .Ascitic;       (z)  Fibrous;       (3)  Suppurative,  or 

ulcerous. 
THE   ASCITIC  V.\RIETY.— This  is,  perhaps,  the  commonest,  and 
certainly  the  most  mild  variety. 

Signs. — The  usual  signs  of  distention  with  free  fluid  are  present. 
There  is  a  little  thickening  of  the  peritoneum  and  mesentery, 
but  adhesions  are  absent.  The  fluid  is  straw-cotoured, 
highly  albuminous,  and  contains  many  leucocytes. 
Treatment  by  :  (i)  Constitutional  and  local  remedies,  among 
the  latter  being  the  application  of  iodine  or  mercury  oint- 
ments ;  (2)  Laparotomy  without  irrigation  or  drainage. 
The  beneficent  effect  is  probalily  due  to  the  outpouring  of 
serum,  containing  anti-bodies,  after  the  removal  of  the  fluid. 
It  cures  about  70  per  cent  of  the  cases. 
THE    FIBROUS    \ARIETY. 

Anatomy. — There  is  marked  thickening  of  the  mesentery 
omentum,  the  latter  often  being  rolled  up  as  a  dense 
below  the  colon.     Adhesions  form  by  whitVi  \\w:  '"'" 
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Tuberculous  Peritonitis — The  Fibrous  Variety,  conliaued. 

become  matted  together,  especially  round  the  primary  focus 
of   disease.     Cod  traction    ot    the    mesentery   also   tends    to 

produce   kinking   and,    together   with   the   adhesions,    may 
cause  intestinal  obstruction. 

Tbe  Physical  Sicks  are  those  of  some  free  flnid,  and  also 
iiTegnlar  masses  can  be  felt  in  the  abdomen  in  the  situation 
of  the  groups  of  adhesions.  The  lymph-glands  in  the  mesen- 
tery and  behind  the  peritoneum  are  notably  enlarged. 

The  Treatment  is  usually  only  constitutional  ;    the  result  of 
operations  being  as  a  rule  very  had,  owing  to  the  ready  way 
in  which  the  diseased  intestine  is  torn,  and  the  impossibility 
of  removing  the  afiected  tissues. 
THE    SUPPURATIVE    OR    ULCEROUS    VARIETY. 

Anatomy. — -This  is  a  further  development  of  the  last  variety. 
In  the  midst  of  the  masses  of  adherent  gut  and  amentum, 
foci  of  caseation  and  suppuration  occur.  It  is  common  round 
the  tuberculous  uterine  appendages.  The  bowel  ifielf  is 
often  the  seat  of  advanced  tuberculous  ulceration.  Secondary 
infection  of  any  such  suppurating  foci  by  the  intestinal 
bacteria  is  common. 

Physical  Signs  ate  similar  to  the  last  case  ;  bat  localized  fluc- 
tuating swellings  may  malce  their  appearance,  or  break  through 
the  parietes,  especia&y  at  the  navel. 

Treatment  is  by  laparotomy  when  constitutional  treatment 
has  failed.  Aii  attempt  should  be  made  to  remove  the 
primary  focus  of  the  disease  when  this  is  in  the  Fallopian  tube, 
appendix,  or  lymph-glaods.  There  is  a  grave  risk  of  wounding 
tlie  bowel  and  leaving  a  f<ecal  fistula. 
SYMPTOMS.— These  are  as  insidious  and  ill-defined  as  in  the  case 
of  tuberculous  lesions  elsewhere.  Some  hectic  is  present  in 
acute  or  late  cases.  Emaciation,  loss  of  appetite,  and  indefi- 
nite abdominal  pain.  Intestinal  obstruction  is  common  -io-. 
the  adhesive  and  suppurative  types.  j( 

MalignaRt    FeritonltiB.  H 

CAUSES.  ^ 

I.  Primary  malignant  disease  of  the  peritoneum.     This  is  an 

endothelioma,  and  begins  as  a  rule  in  the  pelvis. 
3.  Secondary  deposits  from  papilliferous  cysts,  especially  those 
growing  from  the  hilom  of  the  ovary.     These  burst  through 
the  capsule  of  the  primary  growth  and  become  implanted 
all  over  the  peritoneal  surface, 
3.   Deposits  secondary  to  visceral  carcinoma,  especially  of  the 
stomach,  liver,  and  intestine. 
PHYSICAL   SIGNS.— Pain,  emaciation,  and  the  presence  of  some 
tumour,  precede  the  collection  of  free  abdominal  fluid. 

The  Fluid  Withdrawn  is  usually  blood-stained,  but  in  the 
case  of  the  ovarian  papilliferous  cysts  it  is  thick  and  mucoid. 


ASCITES 


CHRONIC    PERITONEAL    EFFUSION— ASCITES. 

CAUSES. 

1.  Chronic  peritonitis,  tubercle,  new  growth.,  etc. 

2.  Cardiac  and  renal  disease. 

3.  Portal     obstruction.     Cirrhosis     of     tlie     liver.     Malignant 

disease  in  the  liver  or  portal  glands. 
PHYSICAL    SIGNS. 

Barrel-shaped  Distention  of  the  Abdomen,  the  skin 
becoming  shiny  and  marked  by  "  strife." 

Percussion  shows  areas  oi  dullness  in  the  flanks  during  recum- 
bency, in  the  hypogastrium  ia  the  erect  posture,  or  all  over  if 
distention  is  so  great  that  the  mesentery  is  too  short  to  allow 
the  gut  to  float  against  the  parietes.  In  typical  cases  the 
areas  of  dullness  become  resonant  when  the  patient  turns  over. 

Fluid  Thrill  is  felt  on  one  side  of  the  abdomen  when  the  other 
is  percussed  ;  distinct  in  proportion  to  the  tension  of  the  fluid. 

The  Fluid  derived  by  tapping  is  clear  and  almost  colourless, 
and  contains  little  albumen  and  few  blood-cells  in  the  obstruc- 
tive cases  as  compared  with  the  inflammatory  or  malignant. 
ANATOMICAL    VARIETIES. 

1,  DiFFUSB. — In  this,  by  far  the  commoner  variety,  the  fluid 

occupies  the  great  sac  of  the  peritoneum. 

2.  Localized. — (a)  In    the    lesser    sac.     Often    arising    from 

pancreatic  disease,  and  giving  the  signs  of  pancreatic  cyst ; 
(b)  In  the  pelvis,  especially  in  women,  when  it  resembles  a 
retroperitoneal  or  broad  ligament  cyst ;  {c)  In  the  omentum 
or  mesentery,  when  it  resembles  a  mesenteric  cyst. 
TREATMENT. 

Taj>ping  by  a  trocar  and  cannula  over  a  dull  area.  This  is 
done  most  effectively  and  with  least  discomfort  to  the  patient 
by  Southey's  capillary  tubes,  one  being  introduced  into  each 
flank,  and  allowed  to  drain  for  several  hours. 
Epiplopexv,  or  Talma's  operation,  is  only  suitable  for  cases 
arising  from  portal  obstruction.  The  great  omentum  is  sewn 
into  the  parietal  wound,  and  serves  to  form  a  new  anastomosis 
between  the  portal  and  systemic  veins. 

SUBPHRENIC     ABSCESS.' 
Definition. — A  localized  collection  of  pus  in  contact  with  the  under 
surface  of  the  diaphragm. 

Aaatomicsl  Dlvision.^ — The  peritoneum  is  tefiected  from  the  upper 
surface  of  the  liver  on  to  the  diaphragm  in  a  cruciform  manner  at 
the  coronary,  falciform,  and  lateral  ligisijnti.  This  affords  a 
simple  classification  :  — 

1.  Intraperitoneal — right  anterior,  right  posterior,  left  anterior, 

left  posterior. 

2.  Extraperitoneal — right,  left. 
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Subphrenic  Abscess,  contimud. 

EtJoIogv- — The  greatest  number  occur  between  twenty  and  thirty, 
the  sexes  being  equal.  The  causes  are  septic  infection  from  a 
neighbouring  vl'icns,  or  very  rarely  traumatism. 

Ruptured  Gastric  and  Duodenal  Ulceus  cause  about  one- 
third  or  more. 
Appendicitis  and  Hepatic  Disease  cause  one-sixth  each. 
The  remaining  third  of  the  cases  are  distributed  among  the 
following :  Parturition,  pyaemia,  splenic  infarct,  thoracic 
disease,  gastric  cancer,  disease  of  the  lumbar  vertcbrx, 
cholangitis,  suppurating  gall-bladder,  suppuration  of  the 
right  kidney,  stabs  or  crushes  of  the  upper  abdomen. 

Pathology  .—  The  process  consists  of  either:  (1}  A  local  peritonitis, 
which  spreads  from  a  neighbouring  viscus  by  contiguity  or  gravita- 
tion, or  by  the  lymph-stieara.  ton'ards  the  diaphragm  ;  (2)  A 
cellulitis  which  extends  beneath  the  peritoneum  from,  the  liver  or 
cellular  tissue  of  the  loins. 

The  Bacteria  are  the  Bacillus  coti  and  staphylococci  in  most 

Description  of  the  Varieties. 

1,  RIGHT  ANTERIOR  INTRAPERITONEAL  ABSCESS.— Over 

one-third  of  all  cases.  Between  the  right  lobe  of  the  liver  and 
the  diaphragm,  in  front  of  the  right  coronary  and  to  the  right 
oi  the  falciform  ligaments.  It  spreads  down  into  the  loin  and 
below  the  liver,  so  tliat  in  the  majority  of  cases  more  than  one 
fossa  is  involved. 

Causes. ^Appendicitis,  liver  and  gall-bladder  suppuration, 
gastric  and  duodenal  ulcers,  are  Uie  commonest,  and  occur 
in  this  order.  The  liver  becomes  adherent  to  the  anterior 
paiietes,  and  therefore  does  not  become  displaced. 
Signs. — The  abscess  forms  between  the  right  lobe  of  the  liver 
and  diaphragm,  pushing  the  latter  up  and  causing  signs  of 
consolidation  at  the  base  of  the  right  lung,  or  in  gastric 
cases  it  forms  a  tympanitic  swelling  in  the  right  hypo- 
chondrium,  bounded  by  the  falciform  ligament  mesially 
and  a  line  between  the  navel  and  right  costal  margin 
below. 

2.  RIGHT     POSTERIOR     INTRAPERITONEAL     ABSCESS.— 

About  one-eighth  of  the  cases.  Is  between  tlie  right  kidney  and 
the  right  lobe  of  the  hver  behind  the  right  coronary  ligament ; 
is  nearly  always  associated   with   the  right  anterior  form  of 

Causes. — Appendicitis  in  the  great  majority. 

Signs. — An  abscess  extending  below  the  right  costal  margin 

towards  the  right  iliac  fossa. 

LEFT  ANTERIOR  INTRAPERITONEAL  ABSCESS.— Forms 

about  half  the  cases.     Lies  between  the  diaphragm  above,  the 

Jeft  lobe  of  the  hver  and  stomach  behind,  the  adhesions  between 


1  and  parietes   below,  the  spleen  to  the  left,  and  the 
falciform  Ugament  to  the  right.     Usually  simple. 
Causes.— Gastric  ulcer  in  the  majority. 

Signs, — An  epigastric  swelling,  bounded  by  the  mid-line  and 
a  line  Irom  the  navel  to  the  left  co.'ital  margin,  in  which 
gas  forms  a  movable  area  of  tympanites, 

4.  LEFT  POSTERIOR  INTRAPERITONEAL  ABSCESS  is  the 
rarest  of  all  varieties  (4  per  cent).  It  is  contained  in  the  lesser 
peritoneal  sac,  liaving  the  liver  above,  the  transverse  mesocolon 
below,  the  stomach  m  front,  and  the  pancreas  behind. 

Causes, — Posterior  gastric  ulcers.     Disease  of  the  pancreas 

and  bile-duct. 
Signs  are  very  obscure,  being  those  of  a  swelling  behind  the 

stomach  having  the  relations  of  a  pancreatic  cyst, 

5.  RIGHT  EXTRAPERITONEAL  ABSCESS,— Forms  about  ■ 
quarter  of  the  cases.  It  forms  between  the  layers  of  the  righ 
coronary  ligament  above  the  back  of  the  liver,  and  pushes  thi 
livet  down  towards  the  abdomen.  The  space  in  which  it  forms 
is  continuous  in  front  with  the  space  between  the  layers  of  the 
falciform  ligament,  and  behind  with  the  retroperitoneal  cellular 
tissue  round  the  right  kidney. 

Causes. — Hepatic  and  biliaiy  suppuration  in  the  majority  of 
cases.  Suppuration  of  the  right  kidney  or  head  of 
pancreas,  dnodenal  ulcer,  and  thoracic  suppuration  rarely. 

Signs,— Consolidation  at  the  right  base  with  marked  down- 
ward displacement  of  the  liver.     The  abscess  may  point 
in  the  epigastrium  or  in  the  right  loin. 
.  LEFT  EXTR.«lPERITONEAL  ABSCESS,— A  rare  variety  (5  per 
cent).     It  forms  between  the  layers  of  the  left  coronary  ligament. 

Causes. — Suppuration  of  left  kidney.  Posterior  gastric  ulcer. 
Disease  of  the  Inmbar  vertebra.     Lett  empyema. 

ScGNs. — Consolidation  at  the  left  base,  with  an  abscess  point- 
ing in  the  left  loin. 

HiSTOKY. — Previous  symptoms,  of  dyspepsia,  or  liver  disease, 

ix  given  in  most  cases,  but  the  appendix  cases  usually  are  ol 

acute  origin  without  previous  attacks. 
Onset  is  sudden  in  more  than  half  the  cases,  including  nearly 

all  the  intraperitoneal  varieties.     It   is  insidious  in   rathtf 

less  than  half,  including  all  the  extraperitoneal  cases. 
Pain  is  situated  over  the  site  of  the  abscess,  and  is  acute  and 

stabbing  in  acute  cases,  dull  and  aching  in  the  insidious  ones. 
Vomiting,  ha:matemesis,  and  melxna  are  due,  when  they  occur, 

to  the  causative  gastric  or  duodenal  ulcer. 
Diarrhipa  follows  temporary  constipation. 
Pyrexia,  with  all  its  constitutional  signs,  complexion,  tongue, 

sweating,  etc. 
Rigors  are  exceptional  and  of  very  ill  omen. 
Leucocytosis  is  constant  and  well  marked. 
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302  INJURIES    OF    THE    ABDOMEN— PERI TONIT] 
Subphrenic  Abscess,  con  turned. 

SjgUB. 

ABDOMINAL. — An     abdominal     Epigastric     or 

Swelling  is  foand  in  two-thirds  of  all  cases.  In  tlie  maiortty  ot 
these  it  is  formed  by  an  intraperitoneal  abscess;  in  the  rest 
by  the  liver  pushed  down  by  an  extraperitoneal  abscess.  The 
swelling  does  not  move  on   respiration,    because   it  is  fixed  by 

A  Tympanitic  Area  which  moves  with  the  patient's  posture 

forms  in  front  of  the  abscess  in  many  cases. 
Tenderness  and  Rigidity  are  well  marked  over  the  hepatic 

THORACIC— Dullness    at    One    or    Both   Lung    Bases    with 

diminished  breath  sounds,  due  to  consolidation  or  compression  of 

the  lung,  with  or  without  pleurisy,  friction  sounds  being  heard  in 

the  latter  case. 

Amphoric  Breathing  and  Tympanites  are  found  when  there  is 

a  pyopneumothorax. 
The   Heart  may  be  displaced  upwards,  lateral  displacement 
being  much  more  characteristic  of  pleurisy. 
THE  ABSCESS  MAY  POINT  either  in  the  hypochondriura  or,  more 

rarely,  in  the  epigastrium  or  loin. 
THE  ABSCESS  MAY  BURST  into:  (i)  The  stomach  ;  (2)  Pleura; 
(3)  Bronchus;  (4}  Peritoneum;  (5)  Intestine;  (6)  Externally. 
When  this  occurs  into  a  viscus  or  mucous  canal  it  often  leads  to 
cure,  but  into  a  serous  cavity  it  is  rapidly  fatal. 
EXPLORING  SYRINGE  (should  only  be  used  as  the  first  step  of 
an  operation  when  the  patient  is  an;eslhetized,  and  never  through 
the  peritoneal  cavity).  A  deep  puncture  (3  in.)  is  made  in  the 
tentti,  ninth,  eighth,  or  seventh  spaces  in  order  from  llelow  upwards, 
first  in  the  scapular  line  and  then  in  the  mid-axillary  Hne.  If  it 
has  gone  through  the  diaphragfm,  the  Syringe  Moves  with 
Respiration. 


IN  PLEURAL  EFFUSIONS,  especially  pyopneumothorax,  the 
history  and  signs  are  those  of  lung  disease.  The  heart  is 
displaced  laterally  and  not  upwards.  The  exploring  oeetUe  does 
not  move  with  respiration.  The  breatli  sounds  are  more  widely 
abolished,  and  the  area  of  amphoric  breathing  is  much  larger. 

IN  HEPATIC  TUMOURS  AND  ABSCESSES  the  liver  moves  with 
respiration,  except  in  malignant  disease,  and  there  is  much  less 
tenderness  or  hectic. 


IN  PNEUMOCOCCAL  PERITONITIS  WITH  PNEUMONIA  Uio 
peritoneal  condition   is  usually  generalised;   otherwise  it  would, 
■'    '        subphrenic  abscess. 


OPERATIONS   FOR   SUBPHRENIC   ABSCESS    303 

Treatment. — Free  opening  and  draining  directly  the  diagnosis  is 
made.  The  operations  may  be  conducted  by  various  routes 
according  to  the  position  of  the  abscess  ;  only  the  first  two  routes 
are  common. 

ANTERIOR  ABDOMINAL  ROUTE,  for  anterior  intraperitoneal 
collections,  the  general  peritoneal  cavity  not  being  opened.  A 
supplementary  drain  through  the  loin  is  often  required,  especially 
in  right-sided  cases. 

POSTERIOR  TRANSPLEURAL  ROUTE.— The  incision  follows 
the  track  of  the  exploring  syringe.  A  rib  is  resected  not  higher 
than  the  seventh,  and  the  diaphragm  sewn  to  the  parietes.  The 
abscess  is  then  opened  through  the  diaphragm. 

OTHER  ROUTES. — Anterior  transpleural,  lateral  transpleural, 
subpleural,  and  lumbar  openings  may  be  required.  The  last  is 
often  necessary  to  drain  collections  of  pus  in  the  sub-hepatic 
pouch. 

Prog;nosls. — About  half  of  all  cases  die.  All  cases  die  which  are  not 
operated  on.  The  prospect  after  posterior  operations  is  rather 
better  than  after  anterior  ones. 


LENGTH. — Four  inches,  or  anything  between  three-quarters  of  an 

inch  and  nine  inches. 
DIAMETER.— Quarter  oi  an  inch  (unless  distended). 
POSITION. — ^Base  joins  c^cum  one  inch  below  the  ileocica.!  valve — 
Point  marked  on  surface,  middle  of   a   horizontal   hue  between 
right  anterior  superior  iliac  spine  and  the  mid-line. 

It  is  found  in  tile  following  positions,  in  the  order  of  frequency 
named,   when   inflamed:     (i)  At    the    ileo-caK:al   angle;   (2) 
Behind  the   c^cum  ;    (3)  In   the   pelvis  ;   (4)  On   the   outer 
side  of  the  cscnm  ;    (5)  Incarcerated  in  one   of   the  retro- 
peritoneal fossK  ;    (6)  In   front  of  the  caicnm  ;    (7)  In   the 
sacs  of  inguinal,  femoral,  or  umbilical  hernis. 
DIRECTION:     (i)  Upwards    and    outwards    behind    the    colon; 
(2)  Downwards  and  inwards  over  the  pelvic  brim  ;   {3)  Upwards 
and  inwards  behind  the  ileum. 
GUIDE  TO  POSITION.— The  muscular  tsnia  coU  converge  to  it. 
STRUCTURE.— The  following  layers  are  found  from  within  out- 

1.  Mucous  membrane,  containing  simple  mucous  glands. 

2.  Submucous  tissue,  containing  large  solitary  lymph  foUicles, 

each  lymph  follicle  having  a  basal  lymph  sinus  surrounding 

3.  An  ill-developed  muscularis  mucosa. 

4.  A  layer  of  circular  muscle  fibres. 

5.  A  layer  of  longitudinal  muscle  fibres.     In  one  or  two  places 

4  and  5  are  deficient,  and  through  this  "  hiatus  muscularis  " 
the  submucous  and  subperitoneal  layers  are  in  direct 
communication,  and  by  this  channel  bacterial  infection 
often  takes  place. 

6.  Subperitoneal    connective     tissue     containing    blood-     and 

lymph,  vessels. 

7.  Peritoneum. 

ARTERY  AND  VEIN.— Branches ol  the  ileocoUc  whichrun  behind 
the  ileum — Branch  from  left  ovarian  is  probably  only  a  patho- 

MESENTERY.— The  fold  of  peritoneum  containing  the  artery  in 

its  free  border — Attached  to  the  iliac  mesentery. 
ILEO-APPENDICULAR     FOLD     AND     FOSSA.— A     recurrent 

branch  from  the  artery  of  the  appendix  to  the  ileum  lifts  np  a 

peritoneal  fold  and  bounds  a  fossa  of  this  n 
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Histlofogr. 

^H  5EX. — Males  to  Females  a.s  four  to  one. 

V  PREDISPOSING  CAUSES, 
^H  Obstruction  to  the  Lumen  of  ti 
^C  mucous   membrane — Kinking  of 
^ft  constipation — Ffecal  concretions, 

^K  Obstruction   to   the  Circulation. — Owing   to  vessels  lying 

^M  behind  the  cascnm.     Owing  to  the  artery  not  running  ont  ' 

^M  the  end  oi  the  appendix. 

^M  Foreign  bodies — very  rare. 

■  EXCITING  CAUSES. 

^M  Micro-organisms, — Bacillus  coli  and  staphylococci 

^M  Streptococci,  tubercle,  and  actinomycosis  are  t 

H  Ulceration  or  Inflammation  of  the  mucous  membrane  gives 

V  entry  tu  the  above. 
Patbologlcal  Anatomy. 

EROSION  of  mucous  membrane  by  concretion,  foreign  body,  or 
kinking. 

MUCOUS  MEMBRANE  becomes  generally  inflamed  or  ulcerated. 
Sloughing  from  pressure,  thrombosis,  or  toxic  action  of  bacteria, 

BACTERIAL  INVASION  occurs  througli  the  bases  of  the  mucous 
glands,  or  generally  through  the  base  of  an  ulcer.  Thence  the 
lymphatic  tissue  is  invaded,  and  by  these  the  process  spreads 
to  lie  other  coats,  and  eventually  to  the  peritoneum.  Bacterial 
infection  of  the  peritoneum  may  occur  without  demonstrable 
perforation,  ulceration,  or  gangrene. 

ARTERY  IS  OFTEN  THROMBOSED.— This  may  cause  gangrene, 
as  there  are  no  collaterals  to  carry  on  circulation. 

VEINS  MAY  BECOME  THROMBOSED.— Portal  pyiemia  and 
hepatic  abscess  may  result. 

PERITONEUM,— Plastic  inflammation  or  suppurative  inflammation. 

WALL  OF  THE  APPENDIX  AS  A  WHOLE  undergoes  ( i )  Coagula- 
tion necrosis  ;   or  (2)  Sloughing  ;   or  (3)  Perforation. 

CONCRETIONS  occupy  the  lumen  in  a  large  proportion  of  the 
worst  cases.  They  are  usually  formed  of  a  mass  of  bacteria 
agglutinated  round  some  fical  residue.  In  many  cases  they  bring 
about  ulceration,  perforation,  or  gangrene. 

FOREIGN  BODIES,  e.g.,  pins,  worms,  or  fruit  seeds,  are  rarely 
present,  and  then  may  be  related  to  the  cause  of  the  inflammation. 

THE  LUMEN,  in  addition  to  being  occupied  by  concretions,  may 
undergo  one  or  more  of  the  following  changes  ; — 

1.  It  may  be  obUterated  by  destruction  of  the  mucous  membrane 
and  the  union  of  the  submucous  tissue.  This  rarely  affects 
the  entire  organ, 

2.  Stenosis  may  be  produced  at  one  point,  as  in  the  last  case, 
or  by  kinking, 

3.  Dilatation  of  the  lumen  beyond  the  stenosis  by  either  mucus 
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Pathologfcal  Anatomy,  continued. 

STRUCTURES  IN  THE  NEIGHBOURHOOD.— (i)  Plastic 
peritonitiB;  (a)  Snppuration  limited  by  adhesions;  {3)  Diffuse 
peritonitis. 
EXTENSION. — The  c^cum.  ileum,  and  peritoneum  in  iliac  foasa 
are  almost  always  involved.  Omentum  is  generally  involved. 
Pelvis  and  uterine  appendages  are  often  involved.  Lower  ab4t 
minal contents  often.  Whole  of  the  abdominal  contents  rarely, 
Varieties. 

1.  Appendicitis  without  involvement  of  the  peritoneum. 
1.  Appendicitis  witii  pla.stic  peritonitis. 

3.  Appendicitis  with  localized  suppurating  peritonitis, 

4.  Appendicitis  with  generalized  peritonitis. 

5.  Relapsing   appendicitis — probably   a   succession   of   attacks 

similar  to  i.  3.  or  3. 
CUnlcal  Hlalory. 

GROUP  I.     APPENDICITIS  without  peritoneal  involvement. 

Pain. — Sudden,  sharp,  and  recurring  at  intervals  ;   felt  in  right 

iliac  fossa.     Tenderness  over  this  region, 
Tempehatuhe. — Little  or  no  rise. 

Digestion. — Loss  oi  appetite,   furred  tongue,  constipation. 
ANAroMy. — Appendix    is    long,    or   kinked,   and    the    mucous 
membrane  is  often  ulcerated  and  the  wall  invaded  by  bacteria. 
Course. — Mild  relapsing  attacks. 
GROUP    2.     PLASTIC     PERITONITIS.— SimUar   to   the   above, 
but  also  : 

Fever. — Temperature  rises  to  lat"  or  102°  F. 

Locally. — A    resistant    mass    is    felt     over    appendix.     Most 

marked  after  third  day. 
Tenderness  at  first  over  region  of  ileociecal  valve,  one  third 
distance    between   right   anterior    superior   iliac    spine    and 
umbilicus  :   McBurney's  point 
Course, — Clears   up    in   about   three   weeks.     Very   liable    to 

relapse. 
Anatomy. — Local  plastic  peritonitis  matting  together  cascum, 
appendix,  ileum,  and  omentum. 
GROUP  3.     LOCALIZED  SUPPURATING  PERITONITIS. 

Onset. — Generally   abrupt    and    severe.     Often   in   the   early 
morning  during  sleep.     Sometimes  preceded  by  malaise  and 
indefinite  pain  and  tenderness. 
Locally.— General  abdominal  distention  and  tenderness,  most 
marked  in  right  iliac  fossa. 

Right   iliac  fossa  presents:     (1)  Muscular  resistance   and 

tenderness  for  first  three  to   five  days  ;    (i)  Indefinite 

resistant    mass    for    third    to   seventh    day  ;     (3)  Mass 

becomes  dull  to  percussion.     Skin  dusky  and  (Edematous. 

Kectal   examination   shows    marked   tenderness   on    right 

side  ;    boggy  or  fluctuating  swelling  later. 
Right  leg  drawn  up. 


id. 


Temperature. — Rises  to  about  104°  F.,  with  occasional  rigor. 

Afterwards  either  (n)  Remains  high,  especially  with  gangrene  ; 

or  (6)  Drops  while  pulse  increases. 
Respiration. — Almost  entirely  thoracic.     Increased  rate. 
Pulse. — Rises     to      loo-iio".       Occasionally     remains     slow 

throughout. 
Anatomv. — Appendix  is  usually  pierforated  or  gangrenous,  but 

suppuration  may  occur  in  the  absence  of  gangrene,  perforation, 

or  ulceration.     A  collection  o£  slinking  pus  is  surrounded  by 

adhesions. 


to  right  kidney  ; 

abdomen. 
Abscess    Bursts  :     Into   bowel,    caecum,    ileum,    or    rectum ; 

externally  ;  or  into  peritoneal  cavity. 
Digestive    Organs. — Tongue    furred   and   dry.     Constipation 

generally  absolute.     Vomiting  severe  at  first  and  suiciding 

later.     Small  quantities  of  mucus,  pus,  or  undigested  food 

can   often  be   detected   in    the   motions.      Rarely  blood    is 

passed  by  the  bowel. 
Micturition  is  sometimes  painful,  and  this  generally  indicates 

that  the  inflammatory  process  is  adjacent  to  the  bladder.  | 

Course. — Acute  symptoms  last  about  live  days.     Then  usually 

subside  and  give  place  to  those  of  a  local  abscess,  or  merge      I 

into  (X)  General  peritonitis  ;   or  (2)  Portal  pyemia,  I 

GROUP    4.     DIFFUSE    PERITONITIS. 

Onset  and  early  symptoms  as  in  last  group. 

Local  Signs.— Except  for  the  rigiit  lower  quadrant  being  most 
tender,  there  are  no  local  signs.  Signs  of  general  peritonitis 
rapidly  set  in :  abdominal  distention,  immobility,  rigidity,  and 
tympanites. 

Temperature. — High  at  first,  generally  falls,  or  may  be  sub- 
normal during  the  rest  of  the  illness. 

Pulse  rises  to  tzo,  and  gets  more  rapid  and  smaller. 

Anatomy.— Appendix  is  perforated  or  gangrenous.  Thia, 
stinking,  seropurutent  exudation  lies  between  the  coils  of 
intestine,  unlimited  by  any  adhesions. 

Course. — Patient  dies  in  three  to  six  days  of  general  peritonitis.      I 

CROUP   s.     RELAPSING  APPENDICITIS. 

Recurrent  Attacks  of  inflammation  or  of  plastic  peritonitis  I 
in  or  round  a  damaged  appendix.  | 

Symptoms  or  signs  are  simiUr  to  1  or  3. 

Recurrence  occurs  at  intervals  ol  months  or  years.  Intervals  i 
tend  to  become  shorter.  Recurrent  attacks  may  lead  to  an  ' 
abscess  ;    seldom  or  never  lead  to  diffuse  peritonitis.  I 

Anatomy. — Appendix   may   be   (a)  Kinked,   stenosed,   dilated, 
its  wails  being   invaded  by  Iscteria :  the  peritoneum  quite     J 
unaffected  ;  or  (b)  Inflamed  and   bound  down  in  a,  was&  ^^A 
adhesions.  ■ 


I 


Dl  agnosia. 

GENERAL  SIGNS.— Abrupt  onset,  with  rise  o£  temperature.  Con- 
stipation and  vomiting.  Tenderness,  pain,  and  resistance  in  right 
iliac  fossa  are  the  cardinal  signs  of  appendicitis,  of  which  the  local 
signs  of  raost  value  are  : — 
LOCAL  SIGNS. — Tenderness  and  swelling  ielt  per  rectum  is  of 
great  help  in  diagnosis  in  a  fat  or  distendral  subject.  Leucocytosis 
indicates  an  abscess  formation. 
THE  DIAGNOSIS  OF  MILD  OR  RELAPSING  CASES  has  to  be 
made  from: — 

Biliary  Colic. — When   there   is  jaundice.     Often  no  rise   of 

pulse  or  temperature.     Tenderness  in  upper  right  quadrant. 

Renal  Colic— When  there  are  pus,  celLs,  or  crystals  in  urine. 

Affection  of  micturition.     Pain  shooting  into  genitals  or  leg. 

Movable  KiDNEy. — Kidney  is  felt  to  be  mobile.     Symptoms 

referable  to  micturition. 
Ovaritis. — When   there   is   an   enlarged,  tender,  or   prolapsed 
ovary;    often  disturbance  of  menstruation. 
THE   DIAGNOSIS  OF  LOCAL   SUPPURATIVE  PERITONITIS 

Pelvic  Abscess,  especially  parametritis.     Uterus  is  felt  fixed 

and  displaced. 
Iliac  or  Psoas  Abscess. — Signs  of  bone  disease.     Abscess  is 

"  cold." 
New     Growth     of     C«cum. — History    of    constipation    and 
diarrhtea.     Abdominal  distention  of  long  standing.     Mass  is 
hard,  well  defined,  and  not  tender. 
Early  Intussusception. — Mass  is  not  specially  tender.     Alters 
in    size,    shape,    consistency.       Passage    of    bloody     mucus 
per  annm. 
Colitis. — Passage   of  large   quantity   of   mucus   or   casts   per 
rectum.     Tenderness,  if  present,  is  over  the  whole  course  of 
the  colon. 
Inflamed   Utekine   Appendages — e.g.,  pyosalpynx   or   small 
ovarian  cyst — by  bimanual  vaginal  examination. 
THE   DIAGNOSIS   OF  ACUTE   DIFFUSE   PERITONITIS  from 
perforating  gastric,  duodenal,  or  intestinal  ulcet  ;   acute  pancrea- 
titis ;     acute     intestinal     obstruction  ;     ruptured     gall-bladder  ; 
ruptured    extra-uterine    gestation  ;     ruptured    pyosalpynx    {vide 
Chap.  XLIII). 

PrognoaiB  is  always  a  matter  of  doubt. 

BAD  SIGNS.— Absence  of  local  resistant  mass.  Persistent  high 
temperature.  Temperature  low,  with  rapid  pulse.  General 
abdominal  distention.  Marked  constipation  with  vomiting. 
Persistent- hiccough.     Absence  of  leucocytosis. 

Treatment. 

GENERAL. — Bed.     Hot   fomentations.     Low   diet,   e.g.,   whey   or 
'  juices.     Znemata '.   soap-and-water  or  turpentine. 
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DRUGS. — Opium  only  as  a  preliminary  to  operation,  or  if  operation 
is  refused.  Not  when  diagnosis  is  uncertain.  Purgatives, 
especially  saline,  in  milder  or  recovering  cases. 

OPERATION,  with  removaf  of  the  appendix,  in  all  cases  where  the 
diagnosis  is  clear. 

May  be  Postponed  :  (i)  In  mild  or  relapsing  cases  so  as  to 
wait  for  a  quiescent  interval ;  (2)  In  mild  cases  where  the 
diagnosis  is  doubtful,  especially  where  ovaritis,  dysmenorrhoea, 
or  movable  kidney  exist. 

Should  be  Performed  at  Once  when  general  distention  and 
tenderness  exist ;  when  there  is  marked  severe  onset  without 
recession  of  the  severity  of  the  symptoms  ;  with  persistent 
vomiting,  and  steadily  rising  pulse-rate  ;  when  there  is 
evidence  of  suppuration. 

Operation  should  Always  be  Performed  when  general  and 
local  symptoms  do  not  rebate  within  forty-eight  hours  ;  when 
there  is  definite  evidence  of  local  suppuration. 


Chapter   XXXVI.  -^^^^B 

DISEASES   OF  THE   STOMACH.*         ^| 


I 


Examlna'tion  of  the  Stotnacli. 

ORDINARY  METHOI>S  of  inspection,  palpation,  anscultation. 
AUSCULTATORY    PERCUSSION    eniblea    tlie    oatUne    of    the 
dilated  gas- containing  stomach  to  be  delimited.       Percussion  13 
lightly  performed  at  one  spot,  while  the  stethojcops  ii  applied  to 
another  over  the  stomach  area. 
LAVAGE  through  a  stomach  tube. 

Capacity. — This  is  normally  about  two  to  two  and  a  half  pints. 
Increased  by  dilatation  or  atony,  and  decreased  by  diffuse 
carcinoma,  or  rarely  by  adhesions. 
Qualitative. — EKaraination   of  stomach   contents   for   blood, 

pus,  free  hydrochloric  acid,  lactic  acid,  or  sarcinas. 
Quantitative. — -Estimation  of  free  HCl. 
DISTENTION  OF  THE  STOMACH  is  best  done  tlvrough  a  stomach 
tube  and  syringe,  but  may  also  b;  pjtformsd  by  giving  a  drachm 
of  bicarbonate  of  soda  and  then  tirtiric  acid,  which  blows  up  the 
vi3cus  with  CO^. 
TEST  MEALS. — About  six  ounces  of  bread  or  meat,  with  some 
milk  or  water. 

Motility. — The  stomach  ought  to  be  empty  three  to  four 
hours  afterwards.  Recognizable  fragments,  e.g.,  currants, 
fig  seeds,  can  be  recovered  at  long  intervals  in  pyloric 
obstruction.  Salol  is  only  decomposed  when  it  reaches  the 
duodenum,  when  it  can  be  detected  as  salicyluric  acid  in  the 
urine.  This  ought  to  occur  within  two  hours  of  a  meal. 
ILLUMINATION  by  a  lamp  in  a  flexible  tube  shows  the  onthne  of 

the  stomach  when  it  is  distended  with  fluid. 
GASTROSCOPY  can  be  performed  through  a  long  straight  tube, 
but  only  affords  a  limited  view  of  the  parts  aear  the  cardiac 

SKIAGRAPHY.— Two  ounces  of  bismuth  carbonate  are  given  in 

bread  and  milk.     This  throws  a  shadow  on  the  fluorescent  screen. 

In   normal   conditions   it  demonstrates   the   distinction   between 

the  cardiac  reservoir  and  the  actively  contracting  pyloric  antrum. 

Foreign  Bodies  in  the  Stomach. 

VARIETIES. — There  are  three  main  categories  :  {i)  Tooth-plates, 
whistles,  etc.,  swallowed  accidentally;  (2)  Nails,  pins,  etc., 
swallowed  by  lunatics  ;  (3)  Hair  balls  formed  of  felted  masses  of 
hair  in  women  who  bite  off  their  hair  ends. 
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SYMPTOMS. — These   may   be    absent,    or    may   consist  of  pain, 
epigastric   tenderness,   vomiting,   or   hxmatemesis.       Skiagraphy 
commonly,  and  palpatioa  rarely,  aid  the  diagnosis. 
TREATMENT.— Removal  by  gaatrotomy. 
Congenital  Stenoais  of  the  Pylorua  consists  of  a  contraction  of 
the  pylorus,  with  dilatation  of  the  rest  of  the  stomach,  found  soon 
after  birth,  or  in  infants  within  the  first  year  of  life. 
PATHOLOGY.— A  funnel-shaped  circular  thickening  of  tlie  pylorus, 
half  to  two  inches  long,  the  cavity  of  which  barely  admits  a  probe. 
The  thickening  consists  in  fibrous  overgrowth  ol  the  submucous 
tissue  and  of  a  mass  of  hypertrophied  muscie.     The  rest  of  the 
stomach  is  hypertrophied  or  dilated  according  to  the  degree  of 
stenosis  and  the  length  of  life.     Whether  the  condition  is  one  of 
developmental  error  or  of  spasm  followed  by  hypertrophy  of  the 
sphincter,  is  not  known. 

It  is  doubtful  whether  adult  cases  exhibiting  a  similar  condition 
are  of  the  same  nature  (i.e..  congenital)  or  acquired  contraction. 
SYMPTOMS  AND  SIGNS.— Soon  after  birth  or  in  early  infancy. 
Vomiting  becomes  regular  and  severe.     The  vomit  contains  no 

hile. 
Gastric  Distention  soon  becomes  apparent,  so  that  the  whole 

abdomen  may  be  occupied  by  the  stomach. 
Pyloric  Tumouh  can  be  felt  from  time  to  time. 
Peristaltic  Wave  is  both  seen  and  felt  passing  from  left  to 
right.  "1 

SYMPTOMS.  ^M 

Wasting  is  rapid  and  excessive.  ^H 

Constipation  U  extreme.  ^^ 

TREATMENT. 

Diet   should  be   in  small   measured   quantities  of  peptonized 

milk  or  meat  juice,  and  nutrient  enemata  if  possible. 
Drugs. — Minute  doses  of  opium  have  been  given,  with  good 

results,  possibly  by  relievmg  the  spasm. 
Lavage  once  a  day  may  prevent  gastric  decomposition. 
Operation. — Gas tro-enter ostomy  is  the  best  measure,  as  pyloro- 
plasty is  difficult  and  the  condition  is  likely  to  rehipae. 

Injuries  of  the  Stomach. 

VARIETIES.— External    wounds    by    stabs    or    buUets,     Internal 
wounds  by  injury  oi  foreign  bodies  swallowed.     Internal  rupture 
of  the  stomach  from  a  contusion  (this  may  affect  the  mucous  coat 
or  the  serous  coat  alone,  or  all  the  coats).     Spontaneous  rupture 
of  an  over-distended  stomach, 
SYMPTOMS. — Pain,  vomiting,  hsmatemesis  will  be  present  in  all. 
In  partial  rupture  affecting  the  internal  coats,  the  chief  sym- 
ptoms will  be  bleeding  and  collapse. 
In  cases  where  all  the  coats  are  perforated,  the  symptoms  and 
signs  will  be  the  same  as  in  perforated  gastric  ulcer. 
TREATMENT. — Laparotomy  and  suture. 


VarietJea. 


DISEASES     OF     THE    STOMACH 
ACUTE   GASTRIC   ULCER. 


.  The  Simple  Ehosion. — Usually  multiple.  There  is 
little  loss  ot  tissue,  bot  proluse  iia^tnorrhage. 

.  The  Actjte  Round  Ulcer,  which  is  the  usual  type,  a 
described  below. 


1 


■  Varie 

H        Causes, — These  are  quite  theoreticaL 

H  1.  Blood    couditious.     e.g..     anemia,     predisptosing'     to     ai 

■  digestion. 

■  2.  Changes    in    the    gastric    jaice.      Hyperacidity   leading 

erosion.     Possibly  certain  gastri"  •---'-- 
3-  Changes  in  the  blood-vessels,  lead: 
bosis,  thus  accounting  for  the  c 

Anatomy. — Small — less  than  half  an  inch  in  diameter.  Any  part 
o£  the  stomach  may  have  them,  but  the  lesser  curve  or  posterior 
surface  are  a  little  more  frequently  affected  tlian  other  parts. 
Often  multiple. 

Clean-cut,  Sharp  Edges. 

Funnel  os  Cone  Shape,  J 

Little  or  no  Induration  o£  the  base.  H 

Readilv  Heal  without  much  contraction.  ^M 

Open  the  Small  Vessels  between  the  stomach  coats.  ^B 

1  between  puberty  and  thirty.     Associated 

Symptoma. 

ACUTE  DYSPEPSIA.— Pain  is  sharp,  burning,  or  cutting.     Comes 
on  soon  after  a  meal.     There  may  be  a  localized  epigastric  tender- 
ness.    The    pain    is    often     relieved     by     vomiting.     Generally 
epigastric.     Readily  yields  to  milk  diet  or  starvation. 
GENERAL  CONDITION.— Fat  and  anaemic, 
Compllcationa. 

H.«MATEMESIS  may 
only^from  the  small  v 
PERFORATION. 

I.  General  Peritonitis. — Especially  when   the   anterior  wall 

is  involved. 
3.  Local   Peritonitis. — Especially  when  the  posterior  wall  is 


k Treatment.— Rest  in  bed.  No  food  by  mouth  in  extreme 
cases.  Feed  by  rectum.  Later  with  peptonized  milk.  Give 
alkalies  and  bismuth  for  slight  cases.  (For  treatment  of  com- 
plications, see  below.) 
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CHRONIC   GASTRIC   ULCER. 
Anatomy. — Often  very  large — several  inches.     Usually  single.     Pos 
terior  wall  near  the  pylorus  is  usual  place,  75  per  cent  being  in  tb 
pyloric  antrum. 

Edges  are  rounded,  indurated  and  heaped  up. 
Base  is  formed  by  sclerosed  tissues  adherent  to  the  stomach. 
Produces  Gbkat  Contraction  in  healing. 

In  its  extension  it  opens  large  blood-vessels  outside  the  stomach, 
e.g.,  gaatroduodenal  artery,  or  splenic.  Secondary  haimor- 
rtage  results  of  the  typically  fatal  recurrent  type. 


EUoIogy. — Men  more  often  than  v 


e  thirty  to  fifty. 


CHRONIC  DYSPEPSIA.— Pain  :  dull,  heavy,  aching.     Occurs  half    ' 

an  hour  to  one  hour  after  food. 
PAIN. — Is  generally  relieved  by  vomiting.     Often  in  the  back  as   J 

well  as  epigastrium.     Is  very  slowly  relieved  by  diet  and  drugs. 

Is  very  liable  to  relapse.     Is  to  some  extent  localized  according   | 

to  the  position  o£  the  ulcer.     Thus  epigastric  pain  and  tenderness 

relieved  hy  lying  on  the  back  points  to  anterior  ulceration.     Pain 

in  the  back  points  to  posterior  ulceration,  especially  if  it  is  relieved 

by  lying  on  the  face. 
GENERAL   CONDITION.— Progressive   emaciation   in   proportion 

to  the  dyspepsia. 
VOMIT. — Excess   of    free    HCl.      May    be    sour    and    decomposed 

if  gastric  dilatation  has  occurred, 
Compljcatlons. 

PYLORIC  STENOSIS.— Dilatation  of  the  stomach. 
HOUR-GLASS  CONTRACTION.— Dilatation  of  proximal  portion. 
PERIGASTRIC   ADHESIONS,   especially  to  pancreas   and   great 

vessels  behind  ;    to  parietes  in   front ;    to  liver  and  gall-bladder 

above  ;    to  colon  below. 

THE  COMPLICATIONS  OF  GASTRIC  ULCER. 
Acttte. 

I.  Perforation.  4,  Abscess    of    liver,     pancreas, 


3,  Subphrenic  abscess. 
Cbronlc. 

7.  Local  peritonitis  and   adhe- 

8.  Fistula,  internal  or  externa!. 

9.  Melxna. 

10.  Stenosis  of  the  pylorus. 

11.  Hour-glass  stomach. 


.  Pancreatitis. 

,  Biliary  catarrh   and    obstruc- 


Tbe  Complications  of  Gastric  Ulcet-,  continued. 
Gastric  Haemorrhage. 

CAUSES. 

Trauma. — Blow  or  foreign  body. 

Gastric  Ulcer. — Acute  and  chronic. 

Other  Surcicai,  Conoctions,    cancer,  or  aneurysm. 

Functional  Conditions, — Vicarious  menstrual   haemateraemS," 

post-operative  hasniateilieais. 
General     Diseases, — Hepatic     cirThosis,     purpura,     scurvy, 
cardiac  disease,  leufcfeniia,  enteric  fever. 
H-EMORRHAGE  FROM  UIXERATION  Ls,  apart  from  traumatism, 
the  only  form  amenable  to  direct  treatment. 

Source  of  the  Bleeding  is  from  capillaries  in  most  acnte 
□leers,  and  from  arteries  in  the  chronic  ulcers  and  the  mo^t 
severe  and  fatal  forms  of  bleeding.  The  splenic,  gastro- 
duodenal,  and  right  gastro-epiploic  arteries  are  those  raost 
often  eroded. 
In  Acute  Ulcer  only  the  small  vessels  are  eroded,  and  there 
is  no  induration  to  prevent  their  natural  closure. 

Treatment  :    (i)  Absolute  rest.     Sucking  ice.     Ice  to  the 
epigastrium.     Feeding  entirely  by  the  rectum  for  some 
days.     Morphia    for    restlessness.     Adrenalin    chloride, 
10  min.  of   1-1000  solution,   by  mouth;   {i)  Operation 
is  rarely  necessary,  and  only  when  the  above  has  failed. 
The   stomach   must   be   opened   and   the  bleeding  area 
ligatured.     A   gastro- enterostomy   should  be  performed 
also,  to  keep  the  organ  at  rest. 
In  Chronic    Ulcer   there   are   usually   signs  and  history  of  a 
long-standing  dyspepsia.     The  bleeding  may  be  insidious  at 
first,   like  that  of  secondary  hemorrhage.     When  severe  it 
comes  from  eroded  arteries  which  cannot  contract  or  retract 
because  they  are  buried  in  adhesions. 
Treatment  :       (i)    Gastro-enterostomy.      Gives     physio- 
logical rest  to  the  stomach,  checks  the  peristaltic  move- 
ments, and  relieves   the  stomach  of  its  hyperacid  and 
septic   contents,      (a)  Ligature   of   bleeding   vessels   on 
both  sides  of  the  ulcer  is  seldom  piossible,  because  of  the 
dense  cicatrix  in  which  it  is  buried. 

Perforation  of  Gastrfc  Ulcer. 

CLINICAL   VARIETIES.— Acute,    leading   \ 

Subacute,  causing  local  peritoniti         '     ' 

perigastric  adhesions. 
ACUTE  PERFORATION, 

I  Frequency. — Occurs  in  1 5-20  per  cent  of  cases  of  gastric  ulcer, 

y  Site  of  Ulcer. — The  anterior  wall  is  perforated  in  more  than 

T  two-thirds  of  the  cases.     Acute  ulcers  which  perforate   are 

near   the   cardiac   end   more   often   than   the   pyloric.     The 
reverse  holds  with  chronic  ulcers. 
Sex  and  Age  are  those  of  acute  ulcer,  viz.,  in  young  females. 


PERFORATED     GASTRIC     ULCER 


H  Size  of  the  perforation  v 

H  admitting  two  fingers. 

H  History  of  Preceding  Dyspepsia  is  usually  present,  but  ia 

^M  absent  in  about  lo  per  cent  of  ttte  cases. 

Wt  Signs  of  Visceral  Injurv. 

Ifl  Pain,  severe,  sudden,  stabbing,  in  ttie  epigastrium. 

^m  Shock  and  collapse,  rapid,  severe,  and  increasing  {vide  Chap. 

■  XLIU). 

H  Vomiting  b  slight  and  blood-stained,  and  is  exceptional  rather 

^M  than  the  rule. 

^M  Rigidity  of  the  upper  abdomen,  whicti  becomes  very  hard 

^H  and  tender. 

^M  The  Liver  Dui-lness  is  obscured  by  free  gas. 

^^  Shifting  Dullness  occurs  in  the  flanks. 

H  Signs   of   Local   Peritonitis   occur   in   the   subacute   cases  : 

1^  (0  In  the  epigastrium,  especially  ronnd  the  pylorus;    (2)  In 

the  region  of  the  right  iliac  fossa ;  (3)  As  a  subphrenic  abscess. 
Diagnosis. — In  tbe  absence  of  a  history  of  dyspepsia  a  definite 
diagnosis  from,  other  visceral  lesions  is  usually  impossible 
before  ojieration.  The  ijtcoaspicuous  character  of  the 
vomiting,  its  blood-stained  character  when  present,  and  the 
epigastric  location  of  the  tenderness,  are  the  most  valuable 
signs  which  differentiate  it  from  other  perforative  lesions 
{vide  Chap.  XLIU). 
Treatment. — Open  the  abdomen  in  the  mid-line  above  the 
navel.  Examine  the  anterior  gastric  surface,  beginning  at 
the  cardiac  end,  and  then  the  posterior  surface  through  an 
opening  in  the  gastrocoUc  omentum.  Close  the  perforation 
with  a  double  layer  of  stitches.  If  this  is  impossible,  sew 
omentum  over  it.  Perform  a  gastro-enterostomy  if  the  ulcer 
is  chronic,  or  if  pyloric  stenosis  exists.  If  there  is  much 
recent  effusion  of  gastric  contents,  mop  out  all  the  fluid  or 
irrigate  thoroughly.  If  actual  peritonitis  exuts,  leave  several 
drains,  e.g.,  in  the  pelvis,  right  iliac  fossa,  and  right  flank. 
Prognosis  after  Operation  depends  on  :  (i)  Condition  of 
the  stomach — the  fuller  the  stomach  the  worse  the  outlook  ; 
{2)  Time  between  operation  and  perforation — if  less  than 
twelve  hours  the  outlook  is  good,  if  more  than  thirty-sis 
it  is  almost  hopeless  in  acute  cases  ;  (3)  Size  of  the  perfora- 
tion ;  (4)  Presence  and  severity  of  tjie  vomiting. 
Perisastric  AImccsb. — Usually  due  to  a  subacute  rupture  of  a 
gastric  ulcer. 

Situation  is  usually  in  one  of  the  subphrenic  areas,  but  may 

rarely  be  localized  in  the  epigastrium. 
External  Gastric  Fistula  is  caused  by  the  rupture  of  such  an 

abscess  through  the  abdominal  wall. 
Internal  Gastric  Fistula  is  caused  by  perforation  into  one 
of  the  hollow  viscera,  vii.,  colon,  small  intestine,  gall-bladder, 
common  bile-duct,  or  pancreatic  duct. 
The  symptoms,  signs,  and  treatment  are  g 
snt^threnic  abscess. 
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DISEASKS    OP    THE    STOMACH 

The  Complications  of  Gastric  Ulcer,  continued. 

Hour-glass  Stotnacli  is  said  to  be  either  congenital  or  acquired, 
but  the  existence  of  the  former  is  rare  and  even  doubtful. 

Causes. — Perigastric  adhesions  resulting  from  an  ulcer.  Perfora- 
tion and  adhesion  of  an  anterior  ulcer.  Cicatrization  of  a 
transversely  placed  median  ulcer.  Carcinoma,  either  primary 
or  secondary  to  an  ulcer. 

Anatomy. — The  stomach  is  divided  by  a  transverse  constriction 
into  two  equal  or  unequal  parts.  The  constriction  is  usually 
about  the  middle ;  it  may  be  so  narrow  that  a  catheter  can 
scarcely  pass  its  lumen.  Great  puckering  and  scarring  from 
ulceration  are  present,  and  indicate  the  causation. 

Symptoms  are  practically  tliose  of  chronic  ulcer  associated  with 
those  of  dilated  stomach.  But  if  the  constriction  ia  near 
the  cardiac  end  they  may  resemble  those  of  ossophageal 
dilatation. 

Special  Physical  Signs. 

1.  Fluid  introduced  through  a  tube  cannot  be  all  returned. 

2.  A  gusli  of  putrid  fluid  after  washing  the  stomach  clean. 

3.  Splashing  felt  after  the  stomach  has  been  emptied  by 

siphonage. 

4.  Gurgling  sounds  heard  in  the  passage  of  gas  and  fluids 

from  one  cavity  to  the  other. 

1 .  Gastroplasty.     A  division  in  the  long  axis  of  the  stomach 

of  the  stricture,  which  is  sewn  up  transversely.     Only 
suitable  in  the  absence  of  adhesions  and  induration. 

2.  Gastro-anastomosLs.     Making  a  large  anastomotic  open- 

ing between  the  two  pouches.     It  is  only  successful  in 
the  absence  of  pyloric  stenosis. 

3.  Gastro-enterostomy.     Uniting  the  cardiac  compartment 

to  the  jejunum. 

4.  Partial    gastrectomy.     Necessary     in     malignant     and 

advisable  in  some  simple  cases. 

Dilatation  of  the  Stomacli. 

CAUSES. 

1.  Pyloric  Obstruction.   Cicatrizationof  a  simple  ulcer.   Peri- 

gastritis round  the  pylorus.  Pyloric  hypertrophy  and 
spasm.  Dragging  and  kinking  by  a  movable  right  kidney. 
Carcinoma.     Congenital  stenosis. 

2.  Duodenal  Obstruction.  Cancer,  Ulcer.  Chronic  pancrea- 
titis. Pressure  of  the  superior  mesenteric  vessels  in 
enteroptosis. 

3.  Atonic  Conditions   associated  with  dyspepsia  and  n 
debility. 

4.  Acute  Dilatation,  probably  due  to  a  nerve  lesion. 
SYMPTOMS. 

DvsPEPSiA  in  varying  degrees. 
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Vomiting  at  long  intervals  of  large  quantities  of  sonr-smelling 
fluid,  in  which  food  particles  taken  several  days  previously  c;  ' 
be   recogniied.      Increased    free   HCl  in  ulcer  cases.     Lactic 
acid  increased  and  HCl  absent  in  cancer  cases.     Sarcinas  a: 
often  abundant. 

Fain  is  dull,  aching,  and  accompanied  by  eructations. 

Thirsi,  Constipation  and  Scanty  Urine  arise  from  the  small 
quantity  of  fluid  passed  into  the  bowel. 

Emaciation,  Low  Temperature,  and  Asthenia  are  caused  by 
the  bad  nutrition. 

Tetany,  cramps,  turning  in  of  the  thumb,  and  convulsions,  are 
seen  occasionally  in  old-standing  cases. 
SIGNS. 

Increased  Stomach  Area,  as  shown  by  inspection  and  per- 
cussion after  distention  of  the  stomach  with  air  or  gas. 

Great  Curve  Descends  below  the  navel,  or  even  to  tlie  pi 

SuccussiON  Splash  is  obtainable  at  all  times,  except  just  after 
gastric  lavage. 

Visible  Peristaltic  Wave,  from  left  to  right,  is  seen  in  chronic 
pyloric  obstruction. 
TREATMENT. 

Diet. — Small  dry  meals.     Fluid  should  be  taken  before  meals,    , 
or  better  still,  he  given  by  rectum. 

Drugs. — Creosote,  carbolic  acid,  and  other  antiseptics  help  to    I 
check  decomposition.     Acids   or  alkalies,   according  tc   "~~ 
reaction  of  the  stomach  contents. 

Lavage. — Daily  washing  out  the  stomach  with  water  or  boracic 
acid  will  improve  all  cases  with  much  decomposition,  and 
sometimes  cure  cases  in  which  there  is  only  partial  obstruction. 

Gastro-enterostomy  is  the  best  radical  treatment  o£  all  simple 
obstructive  cases.  It  is  useless  in  all  idiopathic  or  atonic 
non-obstructive  cases.  The  highest  part  of  the  jejunum  is 
united  to  the  posterior  wall  of  the  stomach  in  cases  of  pyloric 
disease. 

Gastroduodeoostomy  is    performed    when   the   conditions 
will  allow  of  it,  and  is  the  ideal  operation. 

Pyloroplasty,  or  the  sewing  up  of  a  longitudinal  incision  in 
the  pylorus  vertically,  is  seldom  possible  because  of  the 
thickening  round  the  ulcer. 

DUODENAL   ULCER. 

Dncxlenai  ulceration  is  similar  to  that  of  the  stomach,  and  often 
's  at  the  same  time,  but  there  are  certain  important  character- 


r  less  than  that,  of  gastric- j 


le  time,  but  there  i 
c  difference.i. 
Frbqdencv  is  about  a  quarter 

Situation. — Almost  always  in  the  first  part  of  the  duodenum,    , 
Number. — Are  often  multiple,  one  being  opposite  to  another.  , 
Gastric   Condition. — In   about    Itali   the    cases    there   i 
associated  gastric  ulcer. 
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Duodenal  Ulcer,  continued. 

Ace. — All  ages  are  liable,  and  children  nnder  ten  notably  so. 

Sex. — Males  are  much  more  frequently  affected  than  females: 

abont  four  to  one. 

SYMPTOMS  are   usually  similar   to   those  of  gastric  ulcer,  pain, 

vomiting,    and   excess   of   free     HCl   being     the    rule.      Special 

characteristics  are  : 

1.  Many   cases    are    quite    latent    and    only    discovered   post 

2.  Many  cases  are  quite  latent  until  a  severe  perforation  or 

bleeding  occurs, 

3.  The  Pain  is  dull  and  aching  or  burning,  felt  to  the  right  of 

the  mid-line.      It  occurs  three  to  four  hours  after  meals, 
and  often  appears  to  be  relieved  by  food  ("  hunger  pain  "). 

4.  Bleeding  is  not  so  frequently  observed  as  in  gastric  ulcer, 

because  it  is  not  looked  for  in  the  (sees.     It  may  occur  as 
hsematemesis  or  melana.     Or  it  may  be  quite  masked  in 
severe  or  fatal  cases,  the  patient  bleeding  to  death  into  his 
own    intestine.      The    gastroduodenal    or    right    gastro- 
epiploic arteries  are  those  most  often  eroded. 
VARIETIES.— As  in  gastric  ulcer,  they  are  either  Acute,  with  a 
special   liability   to   perforation,    or   Chronic,    with   liability    to 
hemorrhage  and  cicatrization. 
COMPLICATIONS. 

MxHORRHAGE. — Is  morc  likely  to  be  fatal  and  less  amenable 
to  medical  treatment  than  in  gastric  ulcer. 

Treatment. — Gastro-enterostomy.     Rarely   it   is   possible 

to  ligature  the  involved  artery.     If  the  pylorus  is  not 

obstructed  it  is  wise  to  occlude  it,  so  as  to  prevent  food 

passing  through  the  duodenum. 

Perforation. — It  Is  more   frequent  and   more   fatal  than  in 

gastric  cases.     It  is  very  liable  to  be  mistaken   for  acute 

appendicitis,  because  the  exudation  gravitates  into  the  right 

iUac  fossa. 

In  subacute  or  chronic  cases  a  subphrenic  or  other  Abscess, 
or  an  internal  or  external  Fistula  may  occur. 
Cicatricial    Contraction     produces     symptoms    and     signs 
indistinguishable  from  those  of  pyloric  obstruction,  and  the 
condition  must  be  treated  in  the  same  way. 
Occlusion  of  the  Bile-ducts,  with  lithiasis  and  jaundice. 
Pancreatitis,  from  occlusion  of  the  pancreatic  duct. 
Carcinoma  growing  in  the  site  of  the  ulcer, 

SIMPLE  TUMOURS  OP  STOMACH. 

Varieties. — Adenoma,  Myoma,  Lymphadenoma.  Cysts.  These 
are  all  very  rare,  but  may  cause  signs  of:  (i)  A  very  movable 
epigastric  tumour  ;  {2)  Attacks  ol  vomiting  caused  by  the  tumour 
catching  in  the  pyloric  aperture, 
THE  ADENOMA  occurs  as  a  polypoid  mass  with  a  narrow  pedicle. 
Possibly  it  is  a  precursor  of  malignant  disease. 
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THE  MYOMA  may  grow  inside  or  outside  the  viscus. 

CYSTS  grow  between  the  coats  of  the  stomach  or  between  the  layers 

of  omentum.     They  are  probably  formed  by  a  bmlding  off  of  an 

outgrowth  Irom  the  stomach. 
TRE.\TMENT. — Removal,  with  careful  microscopical  examination. 

SARCOMA. 

These  form  about  5  per  cent  of  all  malignant  gastric  growths.        I 
Varieties. — Lymphosarcoma  or  spindle-celled.  ' 

SYMPTOMS  AND  SIGNS  are  the  same  as  in  carcinoma,  but  gastric 
dilatation  is  not  so  common.  AUo  it  is  more  usual  for  a  large 
movable  tumour  to  be  formed  than  in  the  case  of  cancer.  The 
spindle-ceiled  variety  may  form  a  polypoid  mass  capable  of  local 
removal. 

CARCINOMA   OF   THE   STOMACH. 

Etiology.— More    common    in    men    than    women.     Age.    forty    to 
seventy,  include  moi^t  of  the  cases.     May  occur  at  thirty,  or  even 
younger.     Chronic  gastric  ulcer  is  sometimes  its  precursor. 
Anatomy. 

REGION  AFFECTED.— Pylorus  in  60  per  cent ;  lesser  curve,  and 
cardiac  end ,  about  i  o  per  cent  each  ;   other  sites  together,  1 5  per 
cent  ;   general,  S  per  cent. 
NAKED-EYE  APPEARANCE. 

1.  Common  TvpE. — Annular  growth  round  the  pylorus.     Pyloric 

canal  obstructed  or  obliterated.  Growth  ends  abruptly  at 
the  duodenum  ;  extends  further  along  lesser  than  greater 
curve.  Stomach  wall  is  thickened  to  half  an  inch  or 
more.  Muscle  is  hypertrophied  in  and  near  the  growth. 
Mucous  membrane  is  often  destroyed  by  ulceration. 
Peritoneal  coat  is  thick  and  puckered. 

2.  Son  FuNCATiNG  friable  mass,  with  infiltrated  base. 

3.  Excavated  Ulceh,  with  everted  edges, 

4.  General  Infiltration  and  contraction  of  the  whole  organ 

— "  the  leather -bottle  stomach." 
HISTOLOGY. 

1.  Sphero:dal.celled     Carcinoma. — Over     60     per     cent. 

Generally  of  a  scirrhous  type.  Columns  of  spheroidal 
cells  invade  all  coats. 

2.  Columnar-celled   Carcinoma. — Rather   less   than   40   per 

cent.  Bases  of  the  gastric  glands  invade  the  deep  tissues. 
Growth  consists  of  atypical  glandular  alveoli. 

Both  these  forms  are  liable  to  certain  modifications  : 
(fl)  Colloid  degeneration  ;  (6)  Encephaloid  ;  or  [c) 
Scirrhous  type. 

3.  SguAMOUS-CELLED  CARCINOMA  growing  from  the  wsopliagus 

is  excessively  r 
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Carcinoma  of  the  Slomach — Anatomy,  conlinued. 
EXTENSION. 

To  THE  LvMPH-GLANDS  along  tlic  lesscT  curve  ;    in  the  portal 

fissaie  of  liver  ;   round  the  cceliac  axis. 
To  THE  Pehxtoneai.  SURFACE,  and  thence  by  adhesions  to  liver, 

pancreas,  colon,  peritoneal  cavity,  anterior  abdominal  wall. 
Masses  of  glands  may  obstruct  the  portal  vein  and  thoracic 

dnct. 
Submucous  Tissue   is  always  invaded  ranch  more  than   the 

muscular  or  serous  coats,  and  it  is  in  this  tissue  that  the  most 

advanced  edge  of  the  growth  is  found. 
Lesser  Ct;RVE. — The  most  marked  extension  in  most  cases  is 

along  the  lesser  curve,  following  the  line  of  the  lymph-stream 

which  leaves  the  stomach  with  the  coronary  artery. 
Duodenum. — Usually,  even  in  advanced  cases,  the  growth  stops 

abruptly  at  the  pylorus, 

FIRST   STAGE.— Dyspepsia,   often  relieved  by  food.     Pain   of  a 
dull,  aching  character.     Steady  loss  of  flesh.     Marked  anorexia. 
Hyperssthetic  areas  between  levels  of  nipples  and  navel. 
SECOND  STAGE. 

Tumour. — Small,'  movable,  and  at  the  level  of  the  ninth  costa 
cartilages  to  right  of  mid-line,  indicates  early  growth  of  the 
pylorus.  Indefinite  epigastric  mass  indicates  involvement  of 
the  body  of  the  stomach,  probably  its  lesser  curve. 

Vomit. — In  cases  of  pyloric  growth.  At  first  only  at  two-  or 
three-day  intervals.  Then  daily,  generally  in  the  morning. 
Lastly  at  frequent  intervals.  Large  quantity — one  to  four 
pints.  Sour  smelUng — balmy.  Mixed  with  altered  blood — 
coffee  grounds. 

Vomit  in  general  carcinoma,  with  contraction  of  the  stomach, 
comes  on  soon  after  food,  and  is  small  in  quantity. 

Gastric  Contents. — Absence  or  diminution  of  free  HCl 
found  in  about  85  per  cent  of  cases  of  gastric  cancer.  HCl  is 
usually  present  in  cases  developing  in  the  site  of  an  ulcer. 
Presence  of  lactic  and  butyric  acids — Sarcinie — Particles  of 
food  taken  long  previously,  e.g.,  seeds  or  skins — Particles  of 
grovfth  and  blood-cells. 

DiLATAiiON  OF  THB  STOMACH. ^Ouly  present  when  the  pylorus 
is  involved.  More  than  two  pints  of  Huid  can  be  poured  into 
the  stomach  tube.  When  inflated  with  air  the  great 
curve  descends  below  the  infracostal  and  often  below  the 
umbilical  level.  Splashing  of  the  gastric  contents  can  be 
obtained  by  palpation.  Auscultatory  percussion  shows 
enlarged  gastric  area.  A  peristaltic  wave  is  seen  to  run 
from  left  to  right  across  epigastrium. 

Dysphagia. — Only  present  when  the  cesophageal  orifice  is 
involved. 

Blood  Examination. — Diminished  hemoglobin.  Moilerate 
leucocytosis  of  mononuclear  cells. 


THIRD  STAGE.— Excessive  emaciation.  Skin  is  lemon-yellow  or 
jaundiced — loss  of  elasticity.  Abdomen — hard  mass  in  the 
epigastrium  ;  ascites.  CEdema  of  the  legs.  Severe  pain  in  the 
back  and  epigastrium.  Mass  of  growth  in  the  left  supraclavicular 
glands. 

Diagnoals  ought  to  be  made  in  the  early  stages  if  possible.  In  the 
majority  of  cases,  when  the  second  stage  is  well  marked,  radical 
treatment  is  impossible.     Chief  diagnostic  signs  are  : — - 

EARLY. — Insidious  dyspepsia  occurring  for  the  first  time  in  a 
patient  over  fifty.  Marked  wasting.  Diminution  of  free  HCl  in 
stomach  contents. 

LATER. — Tumour.     Signs  of  dilatation  of  the  stomach. 

FROM  CHRONIC  ULCER.— In  this  there  are  :  History  of  long 
dyspepsia.  Wasting  is  not  so  marked,  and  is  in  proportion  to  the 
dyspepsia.  Younger  patient — thirty  to  fifty.  Bleeding,  if  it 
occurs,  is  in  large  quantity,  and  nearly  pure  blood.  Free  HCl  is 
increased. 

IN  SIMPLE  CHRONIC  DYSPEPSIA,  the  wasting  is  not  marked. 
There  is  no  definite  alteration  in  gastric  contents. 

IN  SIMPLE  DILATATION  of  the  stomach  or  with  an  ulcer,  HCl  is 
present.     Symptoms  and  emaciation  rapidly  improve  with  lavage. 

IN  INFLAMMATORY  ADHESIONS  round  the  gall-bladder,  an 
indefinite  mass  may  be  present.  A  history  of  gall-stones  or 
jaundice.     Not  much  wasting.     HCl  present  in  stomach, 

DOUBTFUL  CASES.— All  cases  in  patients  over  forty-five  in  whom 
pain  and  wasting  do  not  yield  to  treatment,  should  be  submitted 
to  an  exploratory  operation. 

Treatment. 

DIET. — Farinaceous  and  milk  food.     Fish,  fowl,  or  finely  minced 

meat.     Avoid  cellulose,  seeds,  fibres,  skins,  etc. 
DRUGS.— Acidii —HCl.— Nitrohydrochlor.      Creosote  for  fermenta- 
tion.   Opium  for  pain. 
PALLIATIVE.— Lavage  once  a  day,  with  plain  water  or  Condy. 
OPERATIVE. 

Gastro-enterostoky. — As    palliative    measure    when   pyloric 
obstruction  exists.     \s  preliminary  to  excision  where  possible. 
Gastrectomy. — ^Removal  of  growth  and  lesser  curvature,  with 
any  glands  in  portal  fissure. 
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Chapter    XXXVII.  ^^M 

INTESTINAL    OBSTRUCTION.-  ^^ 

Cauaes. 

USUALLY  ACUTE.— (i)  Strangulation  by  bands  and  throngh 
apertures,  including  hemise,  internal  and  exteroal;  (2)  Kinking; 
(3)  Volvnlus  ;  (4)  Intussusception  ;  (5)  Obstruction  due  to 
foreign  bodies. 
USUALLY  CHRONIC— (6)  Stricture  ;  (7)  Turoours  growing  from 
the  bowel  wall;  (8)  Pressure  of  tumours  outside  tlie  bowel; 
(9)  Fa;cal  accumulation. 

Sex  and  Age. — The  male  sex  ate  specially  prone  to  hernia,  volvulus  ; 
the  female  sex  to  pressure  by  tumours,  obstruction  by  gall-stones, 
and  fseal  accumulation  ;  children  to  intussusception  and  con- 
genital stricture  ;    patients  over  fifty  to  malignant  growths. 

General  Pathology  of  Obstruction  vrltfaout  Strangulation, 
as  produced  by  any  form  of  stricture  or  new  growth. 
THE  BOWEL  BELOW  THE  OBSTRUCTION  is  empty  and  con- 
tracted. The  ballooned  rectum  below  a  rectal  stricture  is  the 
only  exception  to  this. 
THE  BOWEL  ABOVE  THE  OBSTRUCTION  is  dilated  and 
hypertrophied  in  proportion  to  the  chronicity  of  the  case.  The 
mucous  membrane  is  thick,  catarrhal,  and  ulcerated.  The  ulcers 
(when  the  obstruction  is  in  the  colon)  are  specially  common  just 
above  the  obstruction,  at  the  cscum  and  in  the  lower  part  o£  the 

THE  ULCERS  usually  cause  death  by  perforative  peritonitis,  but 
tliey  may  form  chronic  fascal  abscesses  or  fistulse,  or  very  rarely 
a  bimucous  fistula,  which  relieves  the  obstruction. 
SACCULATION  OR  POUCHING  may  be  marked  in  either  gut,  but 
is  commonest  in  the  large.     The  pouches  are  often  filled  with  fruit- 
stones.     Gangrene    of     the    gut     may   rarely     occur   above   the 
obstruction. 
General  Pathology  of  Strangtilatlon,  as  produced  by  a  hernia. 
or  volvulus. 
THE   INTENSITY   OF   THE   CHANGES   and   of  the   symptoms 
depends  upon:    (i)  The  site  of  strangulation,  being  much  more 
severe  in  the  small  than  in  the  large  intestine  ;   (2)  The  length  of 
gut  involved  ;    (3)  The  tightness  of  the  strangulation,  i.e.,  the 
degree  of  vascular  occlusion. 


THE  GUT  ABOVE  THE  STRANGULATION  13  red.  congested,  and 
distended  with  gas  and  fluid.  Ulcers  or  gangrene  above  tlie  s' 
of  strangulation  are  very  rare. 

THE  GUT  BELOW  THE  STRANGULATION  is  pale  and  empty, 
bnt  very  rarely  may  be  the  seat  of  some  enteritis. 

THE  STRANGULATED  LOOP  becomes  congested,  cedematous, 
greatly  distended  writh  gas.  Later  its  surface  loses  its  lustre,  is 
covered  with  sticky  exudation,  the  colour  becomes  purple  and 
black,  and  the  gut  gangrenous. 

AT  THE  LINE  OF  STRANGULATION  ulceration  and  linear 
gangrene  are  common,  especially  in  the  proximal  loop  (for  further 
details,  see  "Strangulated  hernia"). 

THE   CHIEF   FACTOR  IN  STRANGULATION   is   the  vascular    I 
occlusion.     This     produces     thrombosis    of     the    vessels,    great    1 
meteoriam  from  decomposition  of  the  intestinal  contents,  death 
of  the  tissues,  with  passage  through  them  oi  bacteria. 

CUnlcal  VarieUeB.~(i)  Acute;      (2)  Chronic;      and     (3)  Chronic    j 
ending  in  acute. 

ACUTE  OBSTRUCTION. 

kinking,  volvulus,    foreign   bodies 

Symptoms. 

SHOCK. — Due  to  an  implication  of  visceral  nerves  ;  general  ' 
prostration;  anxious  drawn  face;  great  pallor.  Subnormal  J 
temperature,  cold  sweats ;  small,  soft,  rapid  pulse ;  shallow,  quick  I 
respiration;  vomiting  at  the  time  of  seizure. 

Tliis  abdominal  shock  is  common  to  all  forms  of  "  peritonism," 

and  at  first  there  are  few  or  no  distinguishing  features. 
Its  Degree  is  in  this  case  proportioned  to  :   (i|  The  suddenness  ; 
(i)  The  tightness  of  strangulation;    (3)  The  nature  of  gut 
strangled,   small  bowel  giving  more  shock  than  large,  and 
jejunum  more  than  ileum  ;   (4)  The  amount  of  gut ;   (5)  The 
youth  of  the  patient.     It  passes  off  or  tiecomes  less  within 
twenty-four  hours  in  all  except  the  most  acute  cases.     It  is 
much  diminished  by  morphia. 
PAIN. — Of  sudden  and  severe  onset     It  has  four  different  causes, 
which  act  in  succession:     (1)  The  actual  nipping  of  the  gut; 
(2}  Abnormal    peristaltic    movements   above    the    obstruction;     | 
(3)  Distention  ol  the  gut ;   (4)  Peritonitis. 

It  is  Constant,  but  Subject  to  Exacerbations  in  completa 

obstruction  ;    it  is  intermittent  in  partial  obstruction. 
It  is  Referred  to  the  Region  op  the  Navel,  and  gives  no 

indication  of  the  seat  of  the  lesion. 
There  is  a  Conspicuous  Absence  of  Tenderness  at  first;  ii 
fact,  pressure  often  reUeves  the  pain,  and  the  patient  rolls, 
about  in  restless  agony. 


I,  conlintied. 
R  about  the  third  day  o 


o  the  general 
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Acute  Obstruction — Symptor 
Local  Tenderness  m 

site  ol  the  obstruction,  and  quickly  gives  plac 
tenderness  of  peritonitis. 
The   Put)   Diminishes   or   Changes    its   Character    when 
perforation,  gangrene,  septic  intoxication,  or  peritonitis  sets  in. 
The    Pa:n   is    Increased   after  aperients,   lood,   enemata,   or 
palpation. 
VOMITING. — There    are    three    causes    of    vomiting:     (i)  Shock 
causes  sudden  vomiting  at  the  onset,  especially  when  the  stomach 
is  full  ;   (2)  Obstruction  of  the  gut ;   (3)  Peritonitis  and  distention. 
The  vomiting  of  obstruction  is  first  bilious  and  later  stercoraceous, 
becoming  so  about  the  fifth  day.     The  tongue  is  dry  and  foul. 
Stercoraceous  Vomit  is  due  to  decomposition  and  bacterial 
products.     It  is  most  conspicuous  in  smalt  gut  obstruction, 
and  occurs  early  in  proportion  to  the  nearness  of  the  obstruc- 
tion to  the  stomach.     It  is  caused  hy  the  return  flow  of  an 
axial  stream   of   fluid    from   the    site   of    obstruction.     Its 
occurrence  is  delayed  by  opium. 
True  F.«eAL  Vomiting  is  excessively  rare,  and  is  due  to  a 
fistulous  communication  between  the  small  and  large  bowel. 
CONSTIPATION  U  absolute,  so  that  neither  fan^es  nor  flatns  pass 
in  most  cases.     Is  due  to  reflex  nerve  paralysis.     The  lower  bowel 
may  empty  itself  spontaneously  or  by  enemata,  but  even  this  is 
nn  usual. 
SPURIOUS  DIARRHCE.\,  with    muc 
frequent  in  chronic  cases,  is  only  s 
among  the  acute  cases. 
TYMPANITIC  DISTENTION  due  to  meteorism  is  in  proportion 
to  the  lowness  of  the  seat  of  obstruction.     When  the  small  bowel 
only  is  involved,  the  central  part  of  the  abdomen  is  most  distended, 
but  when  the  colon  is  afiected.  the  flanks  swell  ont.     It  is  decreased 
by  strychnine  and  increased  by  morphia.     Sigmoid  volvulus  gives 
the  most  extreme  distention.     It  is  not  conspicuous  in  very  acute 
cases  (other  than  volvulus),  but  it  greatly  increases  with  the  onset 
of  peritonitis. 
THE   ABDOMEN  remains   flaccid   until  the   onset   of  peritonitis. 
Visible  peristalsis  never  occurs  in  a  case  which  is  primarily  acute. 
Its  occurrence  proves  a  chronic  cause. 
TUMOUR  is  rarely    felt    in    acute    cases,      (i)    Intussusception, 
{2)  Foreign  body,  (3)  Matted  intestine,  (4)  Internal  hernia,  may 
give  rise  to  one,  but  except  ia  the  first  they  are  rare. 
URINE   is  diminished   or  even  suppressed  by   shock.     Later   the 
small  quantity  is  due  to  excessive  vomiting.     Indicanuria  is  usual 
in  acute  cases  when  the  small  gut  is  involved. 
TEMPERATURE  is  usually  subnormal  throughout.     A  slight  rise 
may   accompany   peritonitis,   and   an   abrupt   fall   often   follows 
j^er/oration. 


CHRONIC    INTESTINAL    OBSTRUCTION 


PERITONITIS  supervenes  in  a.  large  proportion  of  fatal 

is  caused  by  (i)  A  general  transudation  oi  bacteria  through 
gut,  or  by  (2)  Perforation.     Its  onset  is  marked  by  the  abdomen 
becoming  tender  and  rigid,  the  pulse  liard  and  thready,  and  where 
perforation  has  occurred,  gas  and  free  fluid  may  give  tke  usual 
signs. 

TOXEMIA  may  occur  with  or  without  peritonitis,  and  is  the  last 
stage  oi  ali  cases  except  the  ultra-acute  ones  who  die  in  the  stage 
of  shock.  Delirium  and  unconsciousness,  dry  and  cracked  tongue, 
sunken  eyes,  ashen  and  livid  complexion,  restless,  with  profu! 
cold  sweats,  uncountable  pulse,  sighing  respiration. 

CHRONIC  OBSTRUCTION. 

Caases. — A  stenosis  or  obstruction  of  the  gut,  which  may  be  due  U 
(i)  Kinking:  (2)  Adhesions;   (3)  Shrinking  of  the  mesentery;  (.,, 
Some  kinds  of  volvulus  ;    (5)  Neoplasms  outside   or   inside   ttie  I 
gut;  (6)  Foreign  bodies;    (?)  Strictures,  innocent  or  malignant; 
the  last  being  commoner  than  all  the  others  put  togethei 

Symptom  B. 

ONSET  is  gradual,  with  indefinite  "  dyspepsia  "  and  ever-increasing  1 

constipation. 
PAIN  b  colicky  and  paroxysmal     Tends  to  be  localized  c 

seat  of  obstruction.     It  is  increased  by  aperients. 
VOMITING  is  irregular  and  inconspicuous,  often  absent. 
BOWELS. — Constipation  is  the  rule,  but  it  is  very  important  to 

remember  that  regular  daily  actions  may  occur  in  spite  of  marked 

chronic  obstruction.     Spurious  diarrhiea  is  common  in  stricture 

of  the  colon  or  rectum.     It  is  caused  by  catarrh  above  the  stricture. 

The  motions  are  then  very  foul.     Bloody  mucus  is  only  common 

when  the  disease  is  low  down  and  of  a 
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SHAPE  OF  THE  MOTIONS.— Occasionally  in  sigmoid  or  rectal 

disease  the  motions  are  compressed  or  tape-like. 
ABDOMEN. — Great  distention,  both  by  gas  and  fa:^ces.     It  is  round 
and  barrel-like,   or  wide  and  flat.     Rumbling  and  gurgling  are 
heard  and  felt. 

Visible     and     Palpable    Peristalsis    is    caused    by:     (i) 
Increased  peristaltic  efforts  above  a  stricture  ;  and  (i)  Hyper-    , 
trophy  of  the  gut.      It   is   therefore   well  developed  ia  pro- 
portion  to  the  chronicity  of  the  case. 
CONSTITUTIONAL.— There   is    much   wasting.     The   complexion 
becomes    muddy    and    yellow,    with    yellow    conjunotivte.     The   J 
temperature  rises  occasionally,   especially   after   aperients.     Tho  M 
constitutional  symptoms  are  proportional  to  the  chronicity  at  tl 
case  rather  thaa  to  the  nature  of  the  obat(u.c\u»a. 
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Chronic  Obstruction,  continued. 

Differences   in    Chronic   Obstruction   In  the   Small   and 
Large  Bcnrets. 

IN  STENOSIS  OF  THE  SMALL  GUT.— General  symptoms  of 
indigestion.  The  pain  is  influenced  by  the  ingestion  of  food  and 
the  nature  oi  the  diet.  Meteorism  is  late.  Aperients  often 
relieve.  Vomiting  is  frequent.  Tumour  is  felt  in  30  per  cent  of 
cases  of  cancerous  stricture.  Live  three  to  six  months  after  the 
onset  of  symptoms. 

IN  STENOSIS  OF  COLON.— Indigestion  is  absent.  Nature  of 
food  maltes  little  difference  to  the  pain.  Aperients  aggravate  the 
symptoms,  and  may  cause  collapse,  vomiting,  perforation,  or 
death.  Vomiting  is  rare  until  obstruction  becomes  absolute, 
and  then  rarely  becomes  sterctwaceous  nntil  the  fourteenth  day 
01  later.  Blood  and  mucus  are  common  with  spurious  diarrhcea, 
especially  in  cancerous  stricture.  Ballooning  of  the  rectum  and 
tenesmus  may  be  present  when  the  lesion  is  low  down.  Tumour 
is  felt  in  40  per  cent  of  cases  of  cancer.  Live  three  to  nine 
months  after  onset,  but  may  live  two  years  after  colostomy. 

CHRONIC  OBSTRUCTION  BECOMING  ACUTE. 

Canses. — May  occur  in  any  variety  of  chronic  obstruction,  when  it 
may  he  brought  on  by  :  (i)  Occlusion  oi  a  stricture  by  solid 
fECces  ;  (2)  Kinking  of  the  gut;  (3)  Peritonitis  at  and  above 
the  stricture  ;  (4)  Purgatives  ;  (5)  Morphia. 
DIFFERENCES  FROM  A  PRIMARY  ACUTE  ATTACK.— Tlw  ] 
shock,  pain,  and  suddenness  of  onset  are  much  less.  Visible  peri- 
stalsis only  found  i£  a  chronic  obstruction  has  preceded  the  acute.    | 

Diagnosis  of  Intestinal  Obstractioo  from : — 

1.  ACUTE     ABDOMINAL    DISEASES     OF     OTHER    KINDS:    | 

Biliary  coUc — Renal  colic — Lead  CoUc — Ruptured  gastric  ulcer- 
Ruptured  gut — Perforated  append  ix^Acute  pancreatitis- 
Twisted  ovarian  cyst— Extra -uterine  gestation — Ruptured  pyo- 
salpynx — Torsion  of  the  testis. 

The  diagnosis  is  made  clear  generally  after  the  lapse  of  a  fev 

hours  by  the  development  of  some  special  symptoms  (se 

Chap.  XLIII). 

2.  ACUTE  PERITONITIS  from  a  perforated  appendix,  stomach,  I 

or  gall-bladder.     In  this  a  rigor  commonly  occurs  with  the  onset  1 
An  early  rise  of  temperature  is  usual  though  not  invariable,    , 
Tenderness  is  extreme,  local  at  first,  more  diffused  afterwards. 
The  pain  in  peritonitis  tends  to  subside  sooner  than  in  obstroc- 
tion.     The  vomiting  is  less  copious,   less  persistent,  and  less 
likely  to  be  stercoraceous.    Constipation  is  not  so  absolute.    The 
abdomen  is  hard  and  rigid.    Meteorism  is  early  and  diffuse.   The 
patient  lies  still,  with  the  knees  up,  as  compared  with  the  restlew  ■ 
movements  of  one  with  obstruction.     The  pulse  is  very  hard,  of  U 
high  tension.     Leucocytosis  appears  in  the  majority  of  c; 
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3.  TUBERCULOUS    PERITONITIS    is    esi>eciaUy    likely    to 

mistaken  ior  intussusception  or  for  chronic  obHtruction.  There 
is  usually  some  fever  and  local  tenderness. 

4.  CHOLERA. — Cases  of  acute  obstruction  with  profound  shock 

following  diarrhfea,  or  cases  of  acute  intussusception,  have  been 
mistaken  for  this. 

5.  DYSENTERY.      MEMBRANOUS       COLITIS,      AND     ACID 

INTOXICATION  have  been  confused  with  intussusception, 

6.  THROMBOSIS  OF  THE  MESENTERIC  VESSELS.— An  acute 

abdominal  seizure  occurs,  with  pain,  vomiting,  and  collapse. 
Blood-stained  diairhcea  may  occur.  The  mesenteric  veins  or 
one  of  the  arteries  may  be  a&ected.  In  the  latter  case  infarction 
of  the  gut  supplied  arises.  The  diagnosis  is  seldom,  made  before 
operation. 

Treatment. 

t.  NON-OPERATIVE. 

Morphia. — ReUeves  the  pain  and  shock.  Lessens  peristaltic 
contractions,  and  therefore  allays  the  vomiting.  It  causes 
a  freer  flow  of  orine  by  dimini.shing  the  nerve  inhibition.  It 
prevents  the  rapid  development  of  an  intussusception. 

Dangers. — It  obscures  diagnosis  and  tends  to  paralyze 
the  bowel.  It  should,  if  possible,  be  withheld  until  the 
diagnosis  is  clear,  and  then  given  in  doses  of  i  gr.  in 
adults  and  J  gr.  in  children. 

Ememata. — A  simple  soap  enema,  one  pint  in  bulk,  given  as 
early  as  possible.  Generally  it  is  returned  unchanged.  It 
shoold  not  be  repeated.  If  it  washes  out  the  lower  bowel  it 
makes  operative  measures  easier ;  it  also  aids  in  subsequent 
feeding  by  rectum. 

Purgatives  should  under  no  circumstances  be  given  if  actual 
obstruction  exists  or  is  suspected.  They  will  increase  pain, 
shock,  vomiting,  and  strangulation. 

Feeding. — All  feeding  by  mouth  is  absolutely  stopped.  Thirst 
is  best  allayed  by  half  a  pint  of  water  at  blood  heat  given  per 
rectum  every  four  hours.  A  long  drink  of  water  (preferably 
hot)  may  be  occasionally  allowed.  It  causes  vomiting,  and 
thus  washes  out  the  stomach. 

Washing  out  the  Stomach  often  gives  temporary  relief  from 
vomiting.     It  is  specially  indicated  before  the  administratioa 


EVERV  CASE  Should  be  Submitted  to  Operation  when  com- 
plete obstruction  is  proved  or  probable.  The  prospects  of 
success  depend  largely  upon  the  Early  Period  at  which  it 
is  undertaken. 

The  Anesthetic. — The  stomach  should  first  be  washed  out, 
to  minimize  the  danger  of  inhalation  of  vomited  matter.  As 
little  anesthetic  as  possible  is  given.  Often  local  anisthesia 
or  Sp:nai.  An.«sthesia  will  be  desira,ble. 


Treatment,  continued. 

The  In-cision  should  be  median  below  the  umbilicus.  The 
only  cases  in  which  other  incisions  are  justifiable  are : 
(a)  When  the  cause  is  known  to  be  cancer  below  the  sigmoid 
flexure,  when  an  incision  as  for  inguinal  colostomy  -will  be 
made  ;  (6)  WTien  there  is  a  possibilitj'  o!  the  case  being  one 
ol  acute  appendicitis. 

In  Desperate  Cases. — A  mere  enterostomy  oi  the  nearest 
available  coil  of  distended  gut  is  sometimes  all  that  can  be 
done.  It  may  relieve  the  urgent  symptoms  and  allow  a 
more  radical  operation  later. 

The  Search  for  the  Seat  of  Obstruction. — The  ca!cum  is  first 
examined.  If  it  is  distended,  the  large  bowel  is  at  fault;  if 
collapsed,  then  the  smaU  gut  is  the  seat  of  obstruction.  The 
pelvis  and  left  iliac  fossa  are  next  examined.  The  large 
bowel  can  easily  be  palpated  in  its  whole  course.  The  small 
bowel  usually  has  to  be  brought  out  on  to  the  abdomen. 

Puncture  of  the  Gut. — When  great  distention  exists  and 
affects  the  colon,  and  especially  the  sigmoid  flexure,  a  trocar 
is  thrust  in  and  the  gas  allowed  to  escape.  A  single  stitch 
serves  to  close  this  afterwards.  It  is  of  little  use  to  puncture 
distended  small  bowel,  because  this  reUeves  only  the  coil 
punctured. 

Enterostomy  should  always  be  performed  after  the  cause  of 
obstruction  has  been  removed,  if  great  distention,  especially 
of  the  small  bowel,  exists.     Tie  in  a  Paul's  tube. 

The  Treatment  of  Gangrene  of  the  Gut. — In  desperate 
cases  it  is  only  possible  to  bring  the  dead  parts  outside  and 
perform  an  enterostomy  above  the  disease.  But  if  the 
patient's  condition  allows  it,  an  immediate  enterectoray  i^: 
to  be  performed. 
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VaHety  I. — Internal  Strangttla-Uon, 

Internal  strangulation  under  bands  and  through  aperturt 
Caoaes. — The  strangulating  agents  are  of  six  kinds. 

1.  PERITONEAL  BANDS.— These  result  from  any  form  of  local 

peritonitLi,  especially  appendicitis,  also  from  tuberculous  disease 
m  the  intestine  or  glands.  They  become  stretched  and  rolled 
into  cords  by  intestinal  movements.  They  are  often  attached 
to  the  region  of  the  ca^um,  the  mesentery,  the  uterus  and 
ovaries,  or  the  umbilicus.  They  act  in  two  ways  :  (a)  As  a. 
short  band  forming  an  arch,  beneath  which  the  gut  becomes 
snared  ;  and  (6)  .\  long  band  which  forms  loops  in  which  the 
gut  is  knotted. 

2.  CORDS  FORMED   BY   OMENTAL  ADHESIONS.— These  are 

similar  to  the  above,  a  strand  of  omentum  becoming  attached 
to  the  Ciecal  region,  pelvis,  or  hernial  orifice.  Commoner  on 
the  left  side. 
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.  MECKEL'S  DIVERTICULUM  U  the  remains  of  the  vitello- 
mteatinal  duct.  It  ia  present  in  abont  2  per  cent  oi  bodies.  It 
is  about  3  in.  to  6  in.  long,  attached  to  the  ileum  2  it.  to  3  ft. 
from  the  cxcam.  It  may  have  a  lumen  of  the  same  size  as 
the  e^t,  or  its  lumen  is  obUterated,  and  it  forms  a  vitelline 
ligament.  Its  end  may  be  free  or  attached  to  the  umbilicus, 
mesentery,  or  any  other  spot.  It  causes  obstruction  :  (a)  As 
a  short  band  under  which  the  gut  is  caught ;  (6)  As  a  long 
cord  which  snares  the  gut  ;  (c)  As  a  free  diverticulum  with  a 
knobbed  end  which  knots  itself  round  a  loop  of  gut  ;  (d)  By 
producing  kinking  of  the  gut  over  it  or  by  its  traction  ; 
(e)  By  producing  an  intussusception  or  volvulus  ;  {/)  By  a 
stricture  formed  at  its  junction  with  the  gnt. 

4.  FALSE  DIVERTICULA  are  hernial  protrusions  of  the  raucous 

membrane  through  the  other  walls  of  the  gut.  They  occur  ; 
(i)  Towards  the  mesentery  oi  the  small  intestine;  (2)  Into 
the  appendices  epiploicze  of  the  colon.  The  latter  may  perforate 
or  become  inflamed,  and  so  give  rise  to  obstructing  hands. 

5.  ADHESIONS  OF  NORMAL  STRUCTURES  :   (0)  The  appendix 

may  be  adherent  by  its  tip  to  the  mesentery,  ileum,  caKum, 
bladder,  or  parietes :  (6)  The  Fallopian  tube ;  (c)  A  part  of  the 
mesentery  may  form  a  tight  band  by  the  fixation  of  a  portion 
of  the  gut ;    (rf)  Appendices  epiploic^  ;    (e)  Ovarian  pedicle. 

6.  SLITS    AND    APERTURES.— These     may     be  :     (a)    In    the 

mesentery  as  the  result  of  traumatism  or  congenital  defect; 
(6)  In  the  omentum  ;    (c)  In  a  membranous  adhesion. 

The  Mechanlam  of  Strangnlation. 

It  is  nearly  always  the  small  gut  which  is  caught,  and  generally  the 
lower  part  of  the  ileum.  When  once  caught,  (a)  the  congestion 
produced  by  pressure  on  the  veins,  (6)  gaseous  distention, 
and  {c)  a  twisting  ol  the  loop  to  form  a  volvulus,  bring  about 
strangulation. 

Clinical  Characters. 

ETIOLOGY. — Usually  young  adults,  because  these  are  the  patients 
so  liable  to  the  different  forins  of  peritonitis,  hernia,  or  injury. 
In  over  60  per  cent  there  is  a  history  of  one  or  other  ol  these 
conditions  previously. 

ONSET  is  sodden  and  abrupt,  in  the  majority  oi  cases,  and  some- 
times is  determined  by  a  straining  movement,  large  meal,  or 
purgative. 

PAIN  is  early,  severe,  and  continuous.  \'omiting  U  constant, 
copious,  and  severe,  and  becomes  stercoraccous  about  fifth  day. 

COLLAPSE,  with  profound  prostration,  is  well  marked. 

ABDOMEN  shows  nothing  characteristic.  Very  rarely  a  local 
dullness  or  an  indefinite  mass  ia  caused  by  the  engorged  coils 
above  the  obstruction. 


Internal  Strangulation,  continued. 

Conrse  of  the  case  ends  fatally  in  about  one  week,  the  extremes  being 

eight  hours  and  twenty  days.     They  seldom  live  more  than  three 

days  after  the  onset  of  stercoraceous  vomiting. 
PrOgnosia. — Apart  flom    operation    it  is   always   fatal.     Death  is 

early  in  proportion  to  the  tightness  of  strangulation,  the  height  oJ 

the  bowel  involved,  the  length  oi  bowel  caught, 
Deatll  is  due  to  iieptic  absorption,  coUapae,  peritonitis,  or  perforation, 

in  this  order. 
Special  Points    in    Operative  Treatment.— Bands  and  adhe- 
sions mast   be   carefully  divided   between  ligatures ;    diverticula 

removed,  and  the  stumps  au tared. 

Internal     Hemls.* 

DIAPHRAGMATIC  HERNIA.— In  about  half  the  cases  the  orifice 
in  the  diaphragm  Ls  congenital,  and  in  the  otherhalf  it  is  traumatic. 
The  stomach,  colon,  and  small  intestine  are  involved,  in  this  order. 
The  symptoms  may  be  acute  or  chronic.  Diagnosis  is  practically 
impossible  until  the  abdomen  is  opened. 

Treatment  will  generally  involve  opening  the  pleural  cavity  to 
close  the  rent,  but  no  successful  case  has  yet  occurred. 
DUODENOJEJUNAL  FOSSA.— There  are  at  least  nine  difEerent 
varieties  of  these  fosss,  the  commonest  formed  by  a  peritoneal  fold 
passing  from  the  terminal  part  of  the  duodenum  towards  the  left, 
and  making  a  pouch  looking  upwards  or  downwards.  The  others 
are,  chiefly,  the  paraduodenal,  formed  by  the  fold  of  peritoneum 
lifted  by  the  inferior  mesenteric  vein,  and  those  running  under  the 
root  of  the  mesentery  or  into  the  transverse  colon. 

The    Left    Duodeno-jejunal    Hehnia    is    eight    times    as 
common  as  the  other.     It  is  probably  into  the  paraduodenal 
fossa.    It  extends  to  the  left  behind  the  descending  colon,  and 
has  the  inferior  mesenteric  vein  and  a  branch  of  the  left  colic 
artery  running  in  front  of  its  neck. 
The  Right  Dltodenal-jejunai,   Hernia  extends  behind   the 
peritoneum  towards   the  right  behind   the  ascending  colon. 
It  enters  a  fossa  in  the  root  of  the  mesentery,  and  has  the 
superior  mesenteric  vessels  in  front  of  its  neck. 
The  Symptoms  vary  from  those  of  dyspepsia  and  uneasiness,  to 
chronic  or  acute  intestinal  obstruction.     In  the  latter  case 
the  course  is  acute. 
Treatment  is  difficult  because  of  the  large  vessels  in  front  of 
the  neck  of  the  sac.    No  successful  case  is  recorded. 
FORAMEN  OF  WINSLOW.— Very  rare  form,  and   only  possible 
when  an  abnormal  mesocolon  exists.     Usually  involves  the  large 
intestine,  but  sometimes  a  large  part  of  the  small  gut  may  be 
involved.     The  gut  may  further  break  its  way  through  the  gastro- 
hepatic  omentum  or  through  the  transverse  colon,  and  then  become 
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strangulated.  Over  t!ie  neck  of  the  sac  at  the  foramen  of  Winstow 
run  the  portal  vein,  hepatic  artery,  anci  bile-duct.  The  symptoms 
axe  usually  those  of  chronic  obstruction  with  epigastric  distention, 
followed  by  acute  obstruction. 

Treatment  has  always  been  unavailing  because  the  neck  of 
the  sac  cannot  be  divided. 

INTERSIGMOID  HERNIA.— The  intersigmoid  fossa  is  in  the  root 
of  the  sigmoid  mesocolon,  looks  downward  and  to  the  left,  i^ 
bounded  by  the  sigmoid  artery.  The  symptoms  are  those  of 
internal  strangulation. 

PERIC*1CAL  HERNI.^.— In  the  caK;al  Teg:ion :  (l)  Two  fossi  may 
lie  in  front  of  the  Ccecnm,  determined  by  branches  of  the  ileocolic 
artery.  These  are  sometimes  called  the  ileocohc  fossie  ;  (2)  One 
fossa  may  he  behind  the  cxcum  and  extend  up  as  far  a.s  the  kidney  ; 
(3}  One  fossa  lies  behind  the  mesentery  of  the  appendix  ;  (4)  The 
ileo-appendicular  fossa  is  bounded  by  the  ileum  above,  appendix 
below,  and  the  ileo-appendicular  fold  in  front ;  this  is  often  termed 
the  ileocecal  fossa.  Actual  cases  have  occurred,  chieSy  in  (a) 
and  (4).  The  symptoms  may  be  latent,  or  may  resemble  those 
of  internal  strangulation  by  other  means. 

II.— KinUng. 
Cauaea. 

A  loop  of  bowel  may  be  Ktnked  over  a  Band.  Adhesions  or 
volvulus  of  the  loop  usuaUy  complicate  this  rare  condition. 

A  loop  of  bowel  may  be  Kinked  by  the  Teaction  of  a  band 
or  diverticulum. 

Adhesions  of  the  Gut  to  form  V-  or  N-shaped  loops.  This 
is  Dsually  an  after-eSect  of  an  inflamed  or  strangulated  hernia, 
the  symptoms  coming  on  weeks  or  months  after  the  hernia. 

The  Contraction  of  Adhesions  may  compress  the  gut.  This 
occnrs  round  the  colon,  especially  at  the  hepatic  flexure,  from 
gaU-bladder  inflammation. 

The  Matting  Together  of  several  coils  of  intestine  may  affect 

the  small  or  large  bowel.     In  the  former  it  results  from  local 

peritonitis,  and  produces  subacute  obstruction  ;   in  the  latter 

It   results   from   chronic   constipation   and   ulceration,    and 

produces  chronic  obstruction. 

Clinical  Signs. — These  cases  are  so  rare  that  they  do  not  form  a 

definite   clinical   group.       They   may   conform   to   any   type    of 

obstruction. 

III.~VoIvaltt9. 
Definltion.^A  kinking  of  a 

round  its  own  mesenteric 

of  another  loop  of  gut. 
ZiOCallty. — Three  regions  may  be  affected,  in  the  following  order  of    1 

frequency  :    (i)  The  sigmoid  loop,  i.e.,  the  pelvic  colon  ;   (2)  The   J 

small  intestine  ;    (3)  The  cafcum  and  ascendiaig  imVtni,. 
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Volvulus,  conlinucd. 

The  Sigmoid  Volvultts — The  loop  and  its  mesentery  are  usually' 

of  abnormal  length ;  the  mesenteric  attachment  is  narrow.  The 
peritonEum  of  the  mesocolon  is  dense,  contracted,  and  often 
adherent  Chronic  constipation,  with  distention  of  the  loop,  is 
the  prominent  predisposing  cause.  The  proximal  limb  usually 
falls  in  front  of  the  distal  limb.  The  twist  may  be  from  h^lf  to 
three  complete  turns.  As  long  as  distention  exists  the  volvulus 
cannot  be  reduced,  or  re-forms  after  reduction.  Id  fatal  cases 
the  sigmoid  becomes  enormously  distended,  until  it  presses  on  tha 
Uver  and  diaphragm,  the  latter  being  raised  up  to  the  level  of  the 
third  or  fourth  rib.  The  loop  is  intensely  congested  and 
hieraorrhagic.  Its  outer  coats  arc  often  raptured.  Gangrene  ia 
frequent.  The  mesocolon  is  engorged.  Peritonitis  is  of  constant 
occurrence.  The  gut  above  is  distended  and  sometimes  perforated. 
Sometimes  the  sigmoid  loop  is  intertwined  with  a  loop  of  small 
intestine.  The  patients  in  the  common  variety  are  usually 
elderly  females. 

The  Enteric  Volvulos. — A  loop  of  small  gut  has  an  abnormally 
long  mesentery,  or  one  whose  attached  border  has.  been 
puckered  by  adhesion,  e.g.,  by  a  caseating  gland.  A  gall-stone 
in  the  bowel  may  bring  about  the  twist.  The  coil,  which  may 
be  from  one  to  live  feet  in  length,  is  enormously  swollen,  congested, 
or  gangrenous.  It  is  often  filled  with  blood,  but  death  occurs 
before  perforation.  Rarely  two  coils  may  be  intertwined. 
Enteric  volvulus  occurs  in  patients  under  forty,  and  sometimes 
in  children. 
Caecal  and  Colic  Volvulus. — The  rarest  variety.  The  gut  may  he 
twisted  :  (i)  Upon  its  own  axis  ;  (2)  At  right  angles  to  its  own 
axis,  i.e.,  kinked  ;  (3)  Twisted  as  a  loop  round  its  mesocolie 
axis.  The  CECum  or  ascending  colon  are  the  parts  affected,  and 
they  are  always  the  subject  of  congenital  malposition  ot  possessed  , 
of  a  mesocolon.  .  Rarely  an  ascending  colic  volvulus  may  bct 
intertwined  with  a  loop  of  small  bowel. 
Clinical  Aspect  of  the  Sigmoid  Volvulus. 

Etiology. — Females  are  four   times  as  commonly  affected  ui 
males;  usually  the  age  is  between   forty   and   sixty.     Therft' 
is  always  a  history  of  chronic  constipation. 
Pain  is  early  and  severe,  but  is  often  intermittent  or  subject 

to  exacerbations. 
Vomiting  is  late  and  insignificant,  rarely  stercoraceous. 
Signs  of  Peritonitis  are  eaily  and  constant. 
Abdominal    Condition. — Rapid    and    enormous    meteor  ism 
occurs  from  the  distention  of  the  sigmoid  loop,  which  may  be 
seen  through  the  parietes  and  extends  up  to  the  diaphragm. 
Tenderness  and  rigidity  are  early  because  of  peritonitis. 
Respikation  is  embarrassed  by  the  rapid  abdominal  distention. 
The  other  forms  of  volvulus  are  too  rare  to  permit  of  a  clinic^ 
grouping.     They  usually  cause  acute,  but  sometimes  intermittent' 
OT  chronic,  obatniction. 
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Counie  and  Prognosis  are  rapid  (about  one  week)  and  taXal.  | 

Deatti  is  due  to  a,sphyxia  from  pressure  on  the  diaphra.gm,  septic 

absorption,  or  peritonitis. 
Special  Points  in  Operative  Treatment.— In  sigmoid  and  colic 
volvulus   tlie  loop  must  be   brought   to  the  surface,   evacuated 
through  a  small  incision,  untwisted,  stitched  to  the  parietes  to 
prevent  reformation  of  the  twist,  and  a  colostomy  completed. 

IV.  — IntasBMaception . 

Delinition. — A  prolapse  of  one  part  of  the  gut  into  an  immediately 
adjoining  part.  It  causes  one-third  of  all  cases  of  intestinal 
obstruction. 

Three  Layers  of  Bowel  are  concentrically  placed  one  inside 
the  other.     Peritonenm  is  in  contact  with  peritoneum  i    ' 
mucous  membrane  with  mucous  membrane. 
The  outer  layer  is  the  Sheath  or  Intossuscipiens. 
The  middle  layer  is  the  Returning  Layer,  and  has  its  co 
reversed,  i.e.,  the  mucous  membrane  is  outside  towards  the  ' 
sheath,  and  its  peritoneum  inwards  towards  the  inner  layer, 
The  inner  layer  is  the  Entering  Layer. 

The    inner     and     middle    layers,    whose     apposed    peritoneal   1 

coata  usually  adhere  together,  are  known  collectively  as  "  " 

Inhjssuscepium. 

The  Neck  is  the  junction  of  the  sheath  and  returning  layer   | 

where  these  grasp  the  inner  layer. 
The  Apex  is  the  junction  of  the  middle  and  inner  layers. 
Varietfea. 

1.  ENTERIC  (include  30  per  cent  of  all  cases). — Composed  entirely   I 

of  small  intestine.  Usually  only  about  6  in.  in  length. 
The  jejannm  is  four  times  as  liable  as  the  ileum. 

2.  COLIC"  or  rectal  include   18  per  cent  of  al!  cases.     Composed 

entirely  of  large  intestine.     Most  common  in  the  region  of  the   J 
sigmoid  dexure.     Usually  quite  short.  I 

3.  ILEOCECAL  includes  44  per  cent  of  all  cases.      The  ileocecal 

valve  travels  down  the  colon,  dragging  witli  it  both  ileum  and 
caecum.  It  is  of  large  size,  the  apex  formed  by  the  Ueocxcal 
valve  often  reaching  tiie  anus. 

4.  ILEOCOLIC— Includes   8    per   cent   of  all   cases.      The   ileum 

prolapses   through   the   ileocecal   valve,  which,  together  with 
the    csecum,    remains     in     its     place.      Secondary     ileocecal 
invagination  usually  occurs  later. 
Anomalona  or  Rare  Forma. 

I.  Intussusception  of  the  dying.     Usually  in  the  small  gut,  of 

small  siie,   often   multiple,   may  be   retrograde,   probably 

occurs  during  rigor  mortis, 
z.  Retrograde  intussusception  is  very  rare,  apart  from  those 

of  the  dying.     Usually  of  short  length,  a.oi  Vd.  tot  «3w«\. 
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Intussusception— AnomalouB  or  Rare  Forms,  continued. 
3-   Double,  or  even  triple  intussusceptions,  are  rai 

cansed  by  one  intussusception  becoming  bodiljr  prolapsed  1 
into  the  gut  beiow,  once,  or  even  twice. 
4.  The  iliaca-ileo-colic   is   an   intussusception   of   the  ileum  i: 
which  the   apex   formed    by  ileum    reaches  the  ileocfecal   1 
valve  and  passes  through  it  or  pushes  it  iu  iront  of  it. 
The  IQode  of  Gro-wth  is  the  same  in  all  varieties  except  the  ileocolic  1 
Growth  Takes  Place  at  the  Expense  of  the  Sheath,  ! 

more  and  more  of  the  sheath  becomes  drawn  in. 
The   Apex    Remains   the   Same   Thsouchout,    e.g.,    in 
common   ileoctecaJ   variety,   whether    small    or   large,   i1 
formed  by  the  ileocecal  valve. 

This  is  due  to  the  fact  that  the  inner  and  middle  layers, 
whose  junction   forms   the   apex,  have   their  peritoneal 
coats  in  apposition,  and  these  adhere  rather  than  glide 
over  one  another.      But   the   outer   and   middle   coats    . 
have   mucous   surfaces   next   to  each  other,   and   these   ] 
readily  ghde,   so   that    the   intussusceptum   shps   down   1 
inside  the  intnssuscipiens. 
Pathological  Anatomy. 

THE   MESENTERY   becomes   dragged   into   the   intussusceptum, 
between  the  inner  and  middle  layers.     (l)  It  is  stretched  by  the    | 
traction  of  the  growing  intussusception.     (1)  It  is  constricted  at 
the  neck,  where  its  bulk  is  largest.    (3)  Its  tissues  swell  by  exuda- 
tion of  inflammatory  products. 
THE  BOWEL  ABOVE  is  congested  and  dilated ;    only  rarely  i 

chronic  cases  is  it  ulcerated. 
THE  SHEATH  OR  INTUSSUSCIPIENS  is  little  changed  in  acute   I 
cases  ;   in  chronic  cases  it  is  afiected  by  local  peritonitis,  or  it  may   I 
be  ulcerated  or  gangrenous,  especially  oppcaite  the  apex  of  the  j 
intussusceptum. 
THE  INTUSSUSCEPTUM. 

1.  It  is  curved  by  the  traction  of  the  mesentery  so  that  its  apex   1 

is  directed  against  the  wall  of  the  sheath.  I 

2.  (Edema  is  most  marked  at  the  apex,  which  forms  a  globular  I 

tumour,  and  at  the  convex  border. 

3.  Catarrh  and  desquamation  of  the  mucous  membrane  occur,  1 

and  account  for  the  mucus  and  shreds  in  the  stools.  I 

4.  Both  its  layers  become  engorged  with  blood,  which  exudes  J 

into  the  lumen. 

5.  Gangrene  is  common  in  acute  cases,  and  is  most  marked  at 

the  neck ;   in  chronic  cases  it  is  most  marked  at  the  apex. 

6.  Separation  and  passage  of  the  intussusceptum  may  aSect 

the  whole  mass,  which  is  passed  as  a  complete  double  tube 

a  few  inches  to  a  yard  or  more  in  length,  or  the  tube  may 

have  unfolded  itself,  and  so  present  only  a  single  layer,  or    , 

it  may  merely  come  away  piecemeal,  the  latter  being  more  J 

n  chronic  cases. 
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OBSTRUCTION  is  caused   by  (l)  The  orifice  at  the  apex  being 
dragged  upon  by  the  mesentery,  so  as  to  he  sUt-hke  and  apposed 
to  the  sheath  ;   {2)  The  curved  kinking  of  the  intussusceptiim  by 
the  mesentery  ;    (3)  The  narrowing  of  the  lumen  by  the  pressure 
of  oedema,  hemorrhage,  and  inflammatory  exudation  ;    (4)  The 
blocking  of  the  narrow  lumen  by  some  food  debris. 
STRANGULATION  is  caused  by  a  compression  of  the  vessels  in 
the  mesentery,  by  the  tissues  at  the  neck,  by  sweUing  of  the  layers 
of  the  intussusceptum,  and  by  traction  and  torsion. 
IRREDUCIBILITY  is  caused  by  (1)  Adhesions  between  the  inner 
and  middle  layers,  these  occurring  as  a  rule  in  chronic  cases  and 
exceptionally  in  acute  cases  ;   {2)  Swelling  of  the  intussusceptum, 
especially  at  its  apex  ;   (3)  Bending  or  twisting  of  the  intussuscep- 
tum ;   (4}  A  polyp  or  growth  at  the  apejt. 
Clinical  Aapecta. 
ETIOLOGY. 

Sex  and   Age. — Preponderance   of  males,   especially  in  early 
life  and  in  chronic  cases.     In  acute  cases  50  per  cent  occur 
before  ten  years  and  25  per  cent  before  one  year.     In  chronic 
cases  50  per  cent  occur  between  twenty  and  forty. 
Predisposing  Cmjsks. — DiarrhiEa,  worms,  masses  of  undigested 
food,  polypus,  new  growth  in  the  gut  wall,  Meckel's  diver- 
ticulum, invaginated  appendix  (the  last  three  very  rare). 
Exciting  Causes. — The  irregular  peristaltic  contraction  of  the 
intestine  induced  by  any  of  the  above,  either  spasm  or  (rarely) 
paralysis  causing  a  piece  of  gnt  to  be  swallowed,  as  it  were, 
by  the  gut  below. 
Influence   of   the    Ileocecal   Valve. — This   acts   like   the 
sphincter  ani,  and  tenesmus  draws  the  Ccecum  over  the  ileum. 
Cause  of  Growth  of  an  iNiussuscEPTiON.^When  once  the 
condition  is  begun  the  peristaltic  contractions  of  the  sheath 
tend  to  drive  down  the  intussusceptum. 
CLINICAL     VARIETIES.— These    are:      (1)  Acute,    which    end 
fatally  within  one  week,  and  form  50  per  cent  of  all  cases  ;  (2)  Sub- 
acute, which  last  up  to  a  month,  and  form  30  percent;  (3)  Chronic, 
which  live  more  than  a  month  and  form  20  per  cent. 
Symptom*  of  Acute  IntasBnBception. 
ONSET  is  sudden,  with  pain  or  tenesmus. 

PAIN  is  early.  Severe  at  first,  and  may  be  less  later  when 
the  intussusception  becomes  fixed.  It  is  characteristically 
intermittent,  the  paroxysms  coming  on  regularly  and  lasting  a 
definite  time.  When  a  tumour  appears  the  pain  is  localized  to 
that  region.  On  the  whole  the  pain  is  less  acute  tlian  in  any 
other  form  of  acute  obstruction. 
VOMITING  is  frequent  at  the  onset,  but  irregular  and  inconstant 
during  the  course  of  the  disease.  It  aSords  more  relief  than  in 
other  cases  of  obstruction.  It  varies  inversely  with  tlte  diarrhoea. 
It  rarely  becomes  stercoraceons.     It  is  most  marked 
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Symptoms  of  Acuie  Intussusception,  continued. 

BOWELS. — Marked    constipation    is    exceptional,    and 
alter  diarriicEa. 

DiARRHiEA  arises  early  from  catarrh  and  excessive  peristalsis  ; 
it  also  occurs  late,  and  is  specially  offensive  when  the  iatus- 
susceptum  is  slougWng. 
Blood  and  Mucus  occur  conspicuously  in  So  per  cent  of  the 
acute  cases,  especially  in  children. 
TENESMUS  is  often  very  prominent.     It  is  an  early  symptom,  and 
occurs  in  proportion  to  the  proximity  of  the  lesion  to  the  anus. 
Patulence  of  the  anal  sphincter  may  occur. 
SHOCK.  THIRST,  DIMINUTION   OF   URINE,  are  less  marked 

than  in  other  forms  of  acute  obstruction. 
RIGIDITY  OF  THE  Abdomen  and  Meteorism  are  slight  and  come 

on  late. 
TENDERNESS  over  a  locaUied  area  may  indicate  the  position  of 

the  lesion. 
ABDOMINAL  TUMOUR  occurs  in  over  50  per  cent  of  all  cases.  It 
is  most  frequent  in  ileocecal  and  cohc  varieties.  More  distinct 
in  children.  It  is  sausage-shaped  and  curved.  Most  often  seen 
over  the  descending  or  fransverse  colon.  It  gradually  moves  in 
the  direction  of  the  path,  of  the  colon ;  it  may  be  made  to  retrace 
its  path  by  forced  enemata.  It  hardens  during  the  attacks  of 
pain  and  may  disappear  between. 
RECTAL  TUMOUR.— A  mass  which  feels  like  a  soft  os  uteri  may 
be  felt  per  anum,  or  may  protrude  from  the  bowel.  This  occurs 
in  about  one-third  of  the  cases,  especially  in  children,  in  whom,  it 
may  appear  in  the  second  day  of  the  attack.  It  only  occurs  in 
colic  and  ileocecal  varieties.  From  three  to  eight  inches  may 
protrude,  and  the  Deocscal  valve  and  appendix  orifice  may  be 
recognized  at  the  apex. 
The  Course  of  the  Case. — The  acuteness  is  determinetl  by  :  (i) 
The  site  of  the  lesion — the  higher  being  the  more  acute  ;  (2) 
The  youth  of  the  patient.  Ultra-acute  cases  in  infants  under 
one  year  may  die  within  twelve  hours.  Eighty  per  cent  die 
within  eight  days. 
Mortality  among   all   cases   is   70  per  cent.      Those   that  recover 

spontaneously  are  mostly  the  subacute  cases. 
Methods  o£  Spontaneoaa  Recovery  are  (1)  Natural  reduction, 
especially  after  opium  ;  {2)  Spontaneous  elimination  of  the 
intusBusceptum.  This  occurs  most  frequently  in  adults.  It  affects 
about  30  per  cent  of  the  cases,  and  of  these  pierhaps  only  10  per 
cent  recover  ;  the  remainder  die  from  perforation,  ulceration,  or 
ha;morrliage  of  »the  bowel.  The  time  of  separation  varies  from 
three  days  to  six  months,  occurring  in  most  cases  at  the  end  of 
the  first  month.  It  occurs  more  frequently  in  the  enteric  than 
in  the  other  varieties.  ^^^ 


TREATMEXT    OF    TNTUSSUSOEPTION 


(Clironlc  I ntassHBception  .^Usually  of  the  ileoc^Ecal  variety,  and 
in  adults  rather  than  children.  May  last  from  a  month  to  a  year, 
thecourse  being  very  irregular,  and  vomiting,  pain,  and  diarrhcnaall 
being  variable  in  occurrence.  Blood-stained,  motions  with  mucus 
occur  in  about  half  the  cases.  Visible  peristalsis  is  well  marked. 
An  abdominal  tumour  is  felt  in  about  lutlf  the  cases,  and  felt  per 
rectum  in  about  one-tliird.  The  morality  is  very  high — over 
90  per  cent. 

Treattnent. — Morphia  is  especially  valuable  as  combating  shock 
and  preventing  the  rapid  increase  of  the  invagination. 
REDUCTION  BY  ENEMATA.— About  one  to  two  pints  of  hot 
normal  saline  is  run  into  the  rectum  by  a  funnel  and  tube,  the 
former  held  three  feet  above  the  patient.  An  ansGsthetic  is  given 
during  this  procedure,  and,  if  unsuccessful,  operation  is  proceeded 
with.  It  is  only  to  be  employed  within  the  first  twelve  hours  of 
onset,  and  is  unsatisfactory  because:  (i)  There  is  danger  of 
rupture  of  the  bowel  ;  (2)  The  case  may  soonrecur,  owing  probably 
to  only  partial  reduction  having  taken  place,  the  cedematous  3,pex 
remaining  unreduced. 
OPERATION  IN  REDUCIBLE  CASES.— Median  incUion.  The 
tumour  is  brought  into  the  wound.  The  apex  is  squeezed  in  an 
ascending  direction  through  the  sheath.  It  is  useless  and 
dangerous  to  drag  on  the  entering  layer  at  the  neck.  The  greatest 
difficulty  is  in  the  final  reduction  of  the  cedematous  apex.  The 
appendix  may  be  brought  through  the  parietes  and  cut  ofl  to  form 
a  stoma  through  which  feeding  can  take  place.  This  also  anchors 
the  ileum  and  prevents  recurrence.  Or  a  simple  stitch  may  be 
placed  in  the  last  part  of  the  mesentery,  fixing  it  to  the  parietes. 
OPERATION  IN  IRREDUCIBLE  CASES. 

Barker's  Operation. — If  the  sheath  is  healthy,  first  tuck 
a  little  more  intussusceptum  into  the  sheath,  then  sew  the 
two  together  by  continuous  stitch  ;  open  the  sheath  by  a 
longitudinal  opening  and  withdraw  the  intussusceptum  ;  cut 
it  off  transversely,   sewing   together  the  two  layers   in  the 

Total  Resection  of  the  intussusception  is  only  indicated  when 
the  sheath  L;  gangrenous.  The  formation  of  an  enterostomy 
is  nearly  always  fatal  in  children, 

v.— OtMttttcUon  dae  to  Foreign  BodieB. 

I.  Swalltmred  Foreign  Bodies  of  an  indigestible  nature. 

(a)  Metal  and  other  hard  substances  swallowed  by  accident, 
e.g.,  tooth-plates,  or  by  design  by  lunatics  or  showmen. 
These  u.sually  pass  per  anum,  but  they  may  become  lodged 
anywhere,  especially  in  the  caK:um,  and  cause  obstruction. 
More  commonly  they  perforate  the  peritoneum,  the  parietes, 
or  some  other  viscus,  e.g.,  the  bladder. 


Obstruction  due  to  Foreign  Bodies — Swallowed  Foreign  Bodies,  cotild. 
(ft)  Sharp    foreign    bodies,   e.g.,   pins    or    nail^.      These   mny 
accumulate  in  the  stoma,ch  or  duodenum,  or  perforate  the 
alimentary   canal   and  wander   to   distant  parts   without 
causing  symptoms, 
(c)  Accum.ulated  masses  of  debris.     Hair,  thread,  fibres,  fruit- 
stones  or  skins.     Hair-balls  may  be  found  in  lunatics  and 
hysterical  women  who  chew  their  own  hair. 
2.  Gall-StoneS'^ — Gall-stones  which  cause  obstruction  always  enter 
the  got  by  ulcerating  their  way  from  the  gall-bladder  into  the 
duodenum.     Less  often   they  enter   the   hepatic   flexure   of   the 
colon  in  the  same  way,  but  then  very  rarely  cause  obstmction. 
They  often  become  added  to  in  the  gut  by  deposits  of  magnesia  or 
carbonate  of  lime.     Impaction  occurs  in  the  lower  ileum,  or  the 
duodenum  or  jejunum.     Patients  are  generally  women  over  fifty. 
3-  BnterollUia,  or  stones  formed  in  the  intestine.     These  may  be  : 
(a)  Phosphates,   which   are   probably   deposited   from   catarrhal 
secretions  ;  (b)  Avenoliths  formed  by  calcareous  salts  and  oatmeal 
debris;      (r)  Mineral   deposits    from    medicines,    e.g..    magnesia, 
bismuth,  salol,  etc.     Actual  obstruction  by  any  of  them  is  very 
rare,  and  then  usually  occurs  from  impaction  in  the  lower  ileum. 
Clinical  Aspects  of  Intestinal   Obstruction  due  to  Gall- 

Sex  and  Age. — Three-quarters  o£  the  patient?  are  females,  and 

three-quarters  are  over  fifty. 
Hi  STORY.  ^Previous  attacks  of  biliary  colic  or  of  local  peritonitis 

round  gall-bladder. 
Onset  is  abrupt.     Paik  is  severe  but  intermittent. 
Vomiting  ls  early,  incessant,  copious,  and  often  stercoraceous. 
Constipation  and  Collapse  are  in  proportion  to  the  acuteness 

of  the  attack. 
The  majority  of  cases  are  acute,  but  subacute  and  chronic  cases 

UNUSUAL  CASES  OF  GALL-STONE  OBSTRUCTION.— Harely 
alter  an  acute  onset,  sudden  relief  may  be  caused  by  the  stone 
passing  the  ileocecal  valve.  A  few  weeks  or  months  later  the 
stone  may  pass  the  anus.  Or  there  may  be  several  successive 
attacks  of  subacute  obstruction  at  varying  intervals.  Or  the 
case  may  present  all  the  characters  of  chronic  obstruction,  such  as 
that  due  to  stricture. 
THE  CLINICAL  ASPECT  OF  OBSTRUCTION  DUE  TO  OTHER 
FOREIGN  BODIES.— This  Ls  similar  to  that  due  to  gaU-stones, 
except  that  in  the  case  of  enteroliths  the  case  is  decidedly  chronic, 
and  often  ends  by  the  natural  passage  of  the  concretion. 

Course  and  Frognoals. — 65  per  cent  die.  Death  or  recovery  occurs 
about  the  end  of  a  week. 

Treatment. — The  abdomen  is  opened  in  the  mid-Une.  The  bowel  is 
incised  longitudinally  rather  above  the  foreign  body.  The  latter 
is  removed,  and  the  wound  sewn  up. 
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VI.— Strictare  of  the  Inteatine.  ^H 

Cicatricial  Strictttre.— Produced  by  the  healing  of  an  ulcer.  ^^^ 

A.  INFLAMMATORYULCERATION.~(fl)  Duodenal  ulcer.     Very  | 

rarely  causes  stricture,  and  then  the  symptoms  are  rather  those 
d£  dilated  stomach.  (6)  Tuberculous  ulcer.  The  atrictnres  may 
be  multiple,  they  are  most  often  in  the  last  part  ol  the  ileum 
or  at  the  ileocecal  valve,  (c)  Typhoid  ulcers  very  rarely  cause 
stricture. .1  (i)  Syphilitic  ulcers:  very  rare  cause  of  stricture, 
except  in  the  rectum.  The  ileo-csecal  valve  may  be  afiected. 
(e)  Dysenteric  ulcers  cause  stricture  in  the  rectum,  sigmoid 
flexure,  descending  colon,  splenic  and  hepatic  flexures.  Taking 
the  above  all  together,  the  large  gut  is  affected  by  stricture  six 
times  as  often  as  the  small. 

B.  AFTER  HERNIA. — Follows  ulceration  or  limited  gangrene  of 

the  gut  due  to  strangulation.  The  symptoms  follow  from  one 
month  to  several  years  after  reduction.  The  ileum  is  the  part 
generally  afiected. 

C.  AFTER  INJURY.— This  may  be  :    (a)  Surgical  operations,  e.g., 

anastomosis,  when  mechanical  methods  like  Murphy's  buttons 

are  a  more  frequent  cause  than  simple  suture  ;   [b]  Aiter  a  blow 

on  the  abdomen  which  lias  produced  a  parti^  laceration  of  the 

gut.     Here  adhesions  generally  form  and  help  in  the  production 

of  obstruction ;  (e)  Foreign  bodies,  e.g.,  gall-stones  or  tooth*p!ates. 

2.  Cancerons  Strjctare.- — Carcinoma  is  always  cylindrical-celled. 

It  may  produce  obstruction  in  various  ways  :   (a)  Most  commonly 

by  a  limited  annular  band,  Uke  a  narrow  tape,  tied  round  the 

gut ;    [b]  By  a  fungatiag  mass  filling  up  the  lumen  of  the  gut ; 

(c)  By   producing   a   kinking ;     (rfj  Very   rarely   by   causing   an 

intussusception. 

Dense  and  extreme  contraction  of  the  growth,  fungation  towards 
the  lumen,  ulceration,  at  or  above  the  growth,  and  colloid 
degeneration,  may  be  found  in  the  afiected  part.     Adhesions 
to,  or  invasion  of,  surrounding  structures  may  occur,  but  are 
much  later  and  more  exceptional  than  in  malignant  growths 
elsewhere.     Metastatic   growths   occur  in   the   liver,   glands, 
and  lungs,  but  these  are   late   and  often  quite  absent,  even 
in  advanced  cases.     Carcinoma  may  occur  at  any  point,  but 
is  commonest  at  the  sigmoid  flexure,  the  descending  colon, 
the  splenic  and  hepatic  flexures,  and  the  ileocecal  valve. 
3-  CongenHal  Stricture. — These  are  all  very  rare  compared  with 
I  and  2.     They  occur  most  frequently  in  the  ileum,  a  few  feet  from 
the  ileocEBCal  valve,  where  they  may  be  due  to  an  over-obliteration 
of  the  vitelline  duct ;  then  the  duodenum  or  jejunum.    They  may 
amount  to  an  absolute  discontinuity  oi  the  gut,  narrowing  to  a 
fibrous  cord,  a  membranous  diaphragm,  or  any  degree  of  stricture. 
In  the  colon  a  very  few  cases  have  been  recorded.     Symptoms  of 
pyloric  obstruction  in  the  duodenal  cases,  or  of  intestinal  obstruc- 
tion in  the  others,  occur  in  severe  cases,  and  are  fatal  a  few  days 
after  birth.     They  may  remain  latent  for  a,  few  yeaxs  ot  Vosoo^^'ao.'*. 
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Stricture  of  the  Intestine,  continued. 

Locality  of  the  Non-Congenltal  Strictures. — The  colon,  and 
especially  the  sigmoid  flexure,  ia  much  more  commonly  affected 
than  the  small  gut,  sixty  per  cent  of  all  cases  of  stricture  being 
in  the  sigmoid. 

In  tile  small  intestine,  60  pet  cent  are  caused  by  cicatrization — 
38  per  cent  by  ulcers,  15  per  cent  by  hernia,  7  per  cent  by 
trauma,  40  per  cent  by  cancer. 
In  the  large  intestine  (excluding  the  rectum),  65  per  cent  are 
caused  by  cancer,  35  per  cent  by  cicatrization. 
The  Mechanical  Conditions  and  Effects  of  a  Stricture — A 
stricture  will  not  cause  absolute  obstruction  as  long  as  the  contents 
are  fluid.     Hence  fatal  smatl-gut  strictures  are  much  tighter  than 
those  in  the  large  gut.     Actual  obstruction  may  be  caused  by  : 
(1)  Blocking  by  faKial  material  or  fruit  debris  ;   (2)  The  production 
of  Itinldng  or  volvulus. 

Treatment  of  stricture  of  the  intestine. 

FEEDING  should  be  by  bland  diet  which  leaves  but  little  residue. 

Fruit,  nuts,  vegetables,  etc.,  especially  to  be  avoided. 
APERIENTS  must  be  used  with  caution.     Salines  are  generally  of 
most  use,  and  in  cases  where  the  small  gut  is  involved.     They 
must,  of  course,  never  be  used  when  obstruction  is  absolute. 
OPERATION. 

For  Slow  Malignant  STRiciyKE  an  enteroplasty  or  resection 

is  indicated. 
For  Long  Stricture  Buried  in  Adhesions  a  short  circuit 

will  have  to  be  done. 
For  Malignant  Strictures. — Excision  is  the  ideal.     It  ought 
to  be  preceded  by  a  shOTt-circniting  operation  or  colostomy 
if  the  patient's  condition  is  very  bad,  or  if  great  distention 
exists  above  the  growth. 

In  inoperable  growths  the  choice  lies  between  a  Short- 
circuiting  Operation,  which,  should  always  be  done, 
if  possible,  and  an  inguinal  Colostomv  or  cxcostamy, 
the  lumbar  colostomy  having  been  almost  abandoned. 

VII.— Otfaer  New  Growths  of  the  Intestine. 

These  are  all  rare  and  seldom  cause  obstruction. 

I.  POLYPI  may  be  adenomata,  fibromata,  fibromyomata,  or  sub- 
mucou.s  lipomata — rarely  cystic  of  congenita  origin.  They 
occur  most  commonly  in  the  rectum  (80  per  cent),  and  next  in 
the  ileum  or  colon.  They  are  commonly  multiple,  and  when 
smaU  cause  no  symptoms.  When  they  cause  intestinal  obstruc- 
tion, this  is  similar  to  that  caused  by  stricture.  They  may 
separate  at  their  pedicles  and  pass  per  anum. 
LYMPHADENOMA  AND  LYMPHOSARCOMA  occur  as  sub- 
mucous growths. 
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VIII. — ObBtructlon  by  Pressure  outsjde  tbe  Bowel. 
Catuies. 

UTERINE.— Large  retroverted   uterus,  especially  with  :    Fibroids 

or7pre{3iancy — Extra-uterine  gestation — Pelvic  cellulitis — Cancer 

o(.'  tile  uterus. 

OVARIAN. — Growths  oi  any  kind,  but  especially  solid  or  malignant. 
VESICAL. — New  growths,  notably  cancer  ;   also  large  calculus  o 

prostatic  new  growth. 
MESENTERIC— New    growths,     especially    cysts,     subperitoneal 

tumouis,  ot  hydatid  cysts. 
RENAL. — New   growths.     Rarely    by   the   pedicle   of   a   movable 

PANCREATIC— Cancer,  or  rarely  cysts. 
SPLENIC. — Large  and  movable  spleens. 

HEPATIC. — New  growths  from  the  liver  or  bile-ducts,  or  glands  i) 
the  portal  fissure. 
Regions  Affected. — The  rectum,  60  per  cent ;  descending  and  pelvi 
colon,  12  per  cent ;  lower  ileum,  10  per  cent ;  duodenum,  -j  per 
cent ;  other  parts,  11  per  cent. 
Clinical  Characters.- Those  are  of  all  varieties,  viz.,  acute,  inter- 
mittent, chronic,  or  chronic  ending  in  acute  obstruction. 

IX. — FKcal  Accuroulation. 

1.  DEFECTIVE  EXPULSIVE  POWER,  due  to  some  nerve  con- 

dition or  general  debility,  possibly  the  over-use  of  aperients. 

2.  INHIBITION    OF     DEFECATION.  —  Resulting    from    piles, 

fissure,  or  any  pain  in  the  pelvis,  inflamed  appendix  or  ovary; 
careless  habits. 

3.  A  LARGE  QUANTITY  OF  INDIGESTIBLE  FOOD  and  small 

quantity  oi  liquids, 

4.  SOME  ANATOMICAL   ABNORMALITY.— Dilatation  and  pro- 

lapse of  the  caecum,  sigmoid  or  transverse  colon.     Exaggerated 

saccuU.     Adhesions  round  various  parts  ot  the  colon,  especially 

near   the   flexnres.     Thickening,   contraction,   and   kinking  by 

parts  of  the  mesocolon. 

Physical  Characters  and  results  on  the  bowel. — ^It  occurs  in  the 

rectum,  sigmoid  flexure,  or  cicum,  in  this  order,  or  in  the  whole 

large  gut.     The  accumulations  are  of  two  kinds  :    isolated  masses 

of  stony  hardness  from  which  nearly  all  moisture  has  been  absorbed, 

and  more  ordinary  fiscal  masses.     They  are  often  covered  with 

mucus  or  shreds  of  mucous  membrane.    The  colon  becomes  dilated, 

elongated,  and  hypertrophied  ;   it  may  measure  6  in.  in  diameter 

its   folds   are   exaggerated,    and    its   sacculi    unduly    prominent. 

Stercoral   ulcers    are    frequent,    and    may    lead    to   perforative 

peritonitis. 


lamerer ;  ^^_ 
ominent.  ^^^H 
'rf  orative  ,^^^^k 
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Fkcb!  Accumulation,  continued. 
Clinical  Charactera. 

Commoner  in  Women  than  Men.     After  middle  age  and  i 

ixypodiondriasis. 
Constipation  is  habitual,  but  attacks  of  spurious  or  catarrhal 

diarrhcea  sometimes  occur.     Bowels  may  not  act  for  weeks, 

or  even  months. 
Digestive   Disturbances. — Poor   appetite,    offensive    hreath, 

foul  tongue,  eructations,  flatulence,  and  dyspepsia. 
Mental  Changes. — Headache,  vertigo,  apathy,  languor,  hypo- 
chondriasis, or  even  insanity. 
Skin  is  dull,  dark,  greasy,  and  of  an  unpleasant  odour ;  the 

conjunctiva  dull  and  discoloured. 
Temperature  rises  occasionally,  especially  after  aperients. 
Abdominal   Distention   may   become   marked,    and   produce 

dyspncea  and  palpitation.     Visible  peristalsis  is  unusual. 
Pressure  Signs. — Sciatica,  menstrual  disturbances,  cold  feet, 

or  [edema  of  the  legs. 
Obstructive  Attacks,  with  great  pain  and  vomiting,  occur 

from  time  to  time,  and  may  prove  fatal. 
TuMOOR  is  felt  in  the  course  of  the  large  gut,  and  is  formed  by 

masses  of  feces.     Most  common  situation  is  the  csecum,  then 

the  sigmoid.     Very  rarely  it  is  doughy.     It  is  often  tender 

from  stercoral  ulceration. 
Death  is  rare,   as  the   cases   yield   to   treatment;    but   acute 

obstruction,  perforation,  septicaemia,  or  cardiac  failure  may 

Treatment. 

1.  DRUGS,     especially     saline     aperients.     The     more     powerful 

cathartics  usually  do  more  harm  than  good. 

2.  LARGE  DAILY  ENEMATA.— (n)  Soap  and  water;    (6)  Ohve 

oil,  given  a  pint  over  night  and  retained  till  next  day,  when  it 
is  followed  by  a  simple  enema. 

3.  SYSTEMATIC  EXERCISE  and  massage  where  practical. 

4.  ILEO-SIGMOIDOSTOMY"  when  all  other  remedies  have  failed. 

The  ileum  is  completely  divided  and  implanted  into  the  sigmoid 
flexure.     The  large  gut  may  be  excised  down  to  the  splenic 


Chapter  XXXVIII. 
HERNIA. 


i  through  an  abnormal 


inguinal,    femoral. 


Definition. — Protrusion  of  an  internal 

opening  in  tlie  parietes. 
Signs  of  Abdominal  Hernia. 

1.  SWELLING,   generally   situated    i 

umbilical  regions,  or  in  site  of  a  scar. 

2.  AN  IMPULSE  is  imparted  to  this  swelling  on  straining.     The 

impulse  is  of  an  expansile  character.     The  swelling  is  not  only 
pushed  out ;  it  also  gets  larger. 

3.  REPLACEMENT   can   he   effected    into   the   abdomen    of   the 

contents  of  the  hernia,  (unless   irreducible),  and  this  is  oftea 

sudden  and  gurgling.    When  the  contents  of  the  hernia  reappear, 

the  swelling  re-forms  from  above  downwards. 

NOTE.^Signs  2  and  3,  which  prove  the  connection  between  tfie 

contents  of  a  swelling  and  the  interior  of  the  abdomen,  cannot  be 

obtained  if  the  hernia  is  irreducible,  and  in  this  case  the  diagnosis 

is  a  matter  of  conjecture. 

CONGENITAL. — Patency  of  the  funicular  process.  Late  descent 
of  tlie  testis.  Weakness  of  the  parietes,  with  large  rings.  Length 
of  the  mesentery.  Congenital  apertures  in  the  linea  alba.  Mal- 
formation of  the  umbilicus  or  of  the  diaphragm. 

ACQUIRED.— Violent  exercise  (by  sudden  increase  in  intra- 
abdominal pressure).  Wearing  tight  belt,  girth,  or  stays. 
Anything  which  causes  Irequent  straining  :  Bronchitis — Large 
prostate — Constipation^Phimosis.  Pregnancy  and  parturition. 
Fat  or  tumours  in  the  abdomen.  Shpping  down  of  the  mesenteric 
attachment.  Senile  atrophy  of  abdominal  muscles. 
Structure  of  Hernia. 

SAC. — Peritoneum  pulled  down  through  aperture.  In  early  cases 
the  .sac  can  be  |>ushed  back.  Id  established  cases  the  sac  is  fixed 
outside  the  panetes. 

Inflammation  produces:  (1)  Thickening  of  the  sac; 
(3)  Adhesion  of  its  contents  ;  (3)  Locnlation — hour-glass 
contraction  or  hydrocele  of  the  sac. 

COVERINGS  are   formed   by  all   the  structures  which 
cover  the  hernial  orifice.     Tend  to  become  matted  together 
hernial  ori&ce. 


originaUy    ^^^1 
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Structure  of  Hernia,  continued. 
CONTENTS. 

Small  Intestine. — Enterocele, 

Omentum. — Epiplocele,  especially  likely  to  become  irreducible. 

May  develop  serous  cysts. 
Loose  Bodies. — From  detached  tags  of  omentum  or  appendicea 

epiploicae. 
Colon  or  C^cum. — Rare,  but  founiJ  in  children. 
Bladijer. — Either  the  fundus  or  a  lateral  saccule.     In   very 

large  hernias. 
Any  viscus  except  the  pancreas  may  descend  into  a  hernial  sac 

in  various  condition!!  of  enter  op  tosis. 

INGUINAL  HERNIA. 
Varieties. 

1.  OBLIQUE  OR  INDIRECT,— A-CQui RED— Congenital  (vaginal 

or  funiculai)^ — Infantile^Interstitial. 

2.  DIRECT  (always  acquired), — Internal  or  External. 
Orifice  of  Protrusion  from  the  abdomen. 

The   Obliqde   all   go   through   the   internal   abdominal   ring. 

External  to  the  deep  epigastric  artery, 
DiHi!CT    Hernias    leave    ihc   abdomen   internal   to   the   deep 

epigastric  artery,  i.e.,  in  Hesselbach's  triangle,  between  the 

outer  border  of  the  rectus  and  the  epigastric  artery. 
External  Direct  hernias  leaves  the  abdomen  between  the 

epigastric  artery  and  the  obliterated  hypogastric. 
Internal  Direct  hernia,  between  the  hypogastric  artery  and 

outer  border  of  the  rectus. 
Coverings  of  an  inguinal  hernia.     From  without  inwards  : —    ^^^| 
OBLIQUE  VARIETIES.  ^H 

1.  Slcin.  fascia;.  ^^H 

2.  Tntercohimnar  fascia  from  the  external  oblique.  ^^^| 

3,  Cremasteric  layer  from  the  internal  oblique. 

4.  Infundibuliform  fascia  from  the  transversalis  fascia. 

5,  Subserous  fatty  tissue. 

6,  Peritoneum  forming  the  sac. 

EXTERNAL    DIRECT    hernia.  — As    above,    except    the    trans- 

versalis  iascia  instead  of  the  infundibuUform. 
INTERNAL  DIRECT  hernia  is  covered  by  transversalis  fascia  and 

conjoined    tendon,   instead    of   the     in  fund  ibuh  form   fascia  and 

cremasteric  layer. 
INFANTILE   HERNIA   has   two   additional   peritoneal   coverings 

next  to  the  sac. 
Degree  of  an  inguinal  hernia. 

COMPLETE. — Emerge   through   the   external  abdominal   ring  and 

descend  into  the  scrotum  or  labium. 
INCOMPLETE    or    bubonocele.— Lie    between    the    internal    and 
external  rings  under  the  aponeurosis  of  the  external  oblique. 


VARIETIES    OF    I>fGUINAL    HERNIA 

Acquired  Obljque  loguinal  Hernia. — Sac  formed  by  abdominal  J 
peritoneum.  Develops  slowly  and  is  often  incomplete.  In  early  1 
stages  is  above  and  distinct  from  the  testis.  In  late  stages  it  lies  j 
in  front  of  the  testis.  Structures  of  the  cord  are  spread  out  over  I 
tlie  sac. 

CcMigenital  Inguinal  Hernia. — Sac  formed  by  funicular  process. 
May  arise  in  infancy.     May  arise  in  adolescence  (in  this  t         "   ' 
forms  lapidly  and  soon  becomes  complete).     Commoner  c 
right  side.     Very  liable  to  strangulation.     Structures  of  the  cord    1 
are  intimately  adherent  to  the  sac. 
-  IN  FUNICULAR  VARIETY.— Sac  lies  above  and   distinct  fcom   j 
tunica  vaginalis  and  testis. 
IN    VAGINAL   VARIETY.— Sac   is   continuous    with   the    tunica   | 
vaginalis.     Testis  is  enveloped  by  the  hernia. 
Infantile  Inguinal  Hernia  consists  of  an  infantile  hydrocele  ai 
an  inguinal  hernia.     The  funicular  process  is  obliterated  at  the 
internal  ring,  but  patent  ttence  downwards,  and  opens  into  the 
tunica  vaginaUs,     The  hernial  sac  is  (i)  Pushed  down  behind  the 
hydrocele  sac.  or  (2)  Invaginated  into  it.     Thus  two  layers  of 
peritoneum,  with  fluid  between  them,  cover  the  sac. 
Direct  Inguinal  Hernia  is  always  acquired.     Generally  in  late 
life.     Caused  by  a  laxity  and  weakness  of  the  internal  obUque 
and  transvcrsalis  muscles.     Comes  straight  througli  the  abdominal 
wall.     Internal  and  external  orifices  in  the  abdominal  wall  are 
large  and  opposite  one  another.     Epigastric  artery  runs  on  its 
outer  side.     Often  remains  small  and  incomplete- 
Much  more  difficult  to  retain  by  truss  or  cure  by  operation  thaa 
the  oblique  varieties.     Because  of:     (i)  Large  size  of  the 
orifice  ;  {2)  Laxity  of  the  abdominal  muscles  ;   (3)  Directness 
of  the  descent. 
The  cord  is  distinct  from  and  to  the  outer  side  of  tiie  sac. 
Interstitial  Hernia.- A  congenital  oblique  hernia  in  which  the  sac 
has  an  extra  diverticulum.     This  lies  ; — 

1.  Between  the  peritoneum  and  mu.^cles  in  front  of  the  bladder, 
or  ill  the  iUac  fossa — intraparietal  variety  ;   or 

2.  Between  the  external  and  internal  oblique  muscles  parallel 
to  the  outer  half  of  Pou part's  ligament — interparietal 
variety  ;    or 

3.  Between  the  muscles  and  skin,  along  the  front  of  Poupart's 
ligament :  generally  associated  with  retained  testis — ■ 
extraparietal  variety. 

Especially  liable  to  give  rise  to  difficulty  in  reduction  by  taxia. 
Signs  of  an  uncomplicated  inguinal  hernia  :■ — - 

ROUNDED  SWELLING  in  the  groin  above  Poupart's  ligament  or 

extending  into  tlie  scrotum  or  labium. 
IMPULSE  on  coughing   or  straining.     The  swelling  comes  dovm 
furtlier  and  also  increases  in  size — expansile  impulse. 
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Inguinal  Hernia — Signs,  continued. 

CONTENTS  CAN  BE  REDUCED  into  the  abdomen  :  Upwards 
and  oatwards  in  indirect  varieties.  Directly  backwards  in  direct 
varieties.  Reappears  irom  above  <iovmwartls.  Gurgling  generally 
accompanies  reduction. 
RELATIONS. — Poupart's  ligament  and  groin  fold  lie  below.  Pubic 
spine  Ls  below  and  on  outer  side  in  complete  varieties.  Inguinal 
canal  is  occupied  by  the  sac  and  Its  contents, 
DiagnoslB  of  incomplete  inguinal  hernia  from  : 

RETAINED  TESTIS. — -Testicular  sensation  on  pressure.     Absence 
of  testis  from  the  scrotum.     Impulse  is  only  pushing,  not  expansile. 
Upper  limit  of  the  swelling  can  be  felt. 
SWELLINGS  OF  THE  CORD—Hydrocele— Lipoma— Haimatocele. 
— Upper  limit  can  often  be  felt.     Reduction  is  impossible  or  very 
gradual.     No   expansile   impulse.     Traction   on   testis   pulli   the 
swelling  down. 
FEMORAL  HERNIA.^In   this   the   swelling  appears   first  below 
Poupart's  hgament.     The  inguinal  canal  has  only  the  cord  in  it. 
The  neck  may  be  felt  to  be  deep  to  Poupart's  ligament. 
ABSCESS  in  the  groin,  especially  a  chronic  psoas  or  iliac.     A  large 
intra-abdominal  swelling  exists.     Signs  of  primary  disease.     Out- 
line is  indefinite.     Fluctuation  exists. 
GLANDS  IN  THE  GROIN.— Non-reducible.     No  expansile  impulse. 
Tender,   with    indefinite    outline.     Primary    source   of    infection 
present.     Solid  feeling. 
Diagnosis  of  Complete  Inguinal  Hernia  from  : 

FEMORAL   HERNIA.— Sac   lies   below   and   outside   pubic  spine. 
Reduction   occurs  downwards  and   then   upwards.     Other   signs 
mentioned  above, 
VARICOCELE.— Feels  lite  a  bag  of  worms.     Does  not  generally 
extend  into  inguinal  canal.     Disappears  on  lying  down.    Reappears 
from  below  upwards. 
CONGENITAL  HYDROCELE.— GeneraUy  in  infants.     Elastic  or 
fluctuating.     Translucent.      Reduction    is     very     gradual.      No 
impulse  as  a  rule. 
Diagnosis    of     Inguinal    Hernia    when    Irredncibfe    or 
Inflamed. 
WHEN  INCOMPLETE: 

From  Gi.AKmiLAB  Swellings  maybe  impossible.   Primary  source 

of  infection.     Gradual  development.     Normal  inguinal  canaL 

Acute  Abscess,  especially  if  it  contains  gas.     Limits  are  outside 

the  inguinal  canal.     Primary  cause,   e.g.,  parametritis,   can 

be  found. 

WHEN  COMPLETE  ; 

From  Solid  Eni.argements  of  the  Testis. — The  cord  is 
thick  in  tubercle  and  new  growth.  Enlargement  is  slow  and 
£/adiiaJ.     Feels  soUd  and  heavy.     No  impulse. 
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Treatmeti't  of  -uncomplicated  Inguinal  Hernia. 

TRUSSES. 

In  Infants. — May  produce  a  cure  in  about  one  year.     Slioulcl 
be    rubber-covered.      Should    never     be     removed   without 
supporting  the  inguinal  region. 
In  Adults. — Can  only  support  the  rupture.     Will  never  cure 

the  hernia. 
Measvkement. — Round    pelvis,    below    crest,    to    meet    over 

symphysis  =^  size  in  inches. 
Spring.— Must  press  backwards  and  a  little  upwards.     Requires 

renewal  two  or  three  times  yearly. 
Adjustment. — Only  apply   after   hernial   contents   have  been 
reduced.     Pad  should  lie  over  the  inguinal  canal  and  not  on 
the   bones.     Leg   strap   is   necessary   to   keep   hernia   Irom 
coming  under  it.     May  generally  be  left  o2  at  night. 
Common  Modifications.— ( i )  Rat-tail  truss  :    pad  is  produced 
into  a  tongue  process  attached    to    Ic g -strap  ;     (3)  Forked 
tongue  truss  ;  pad  has  two  processes  attaching  it  to  leg-piece 
and  to  the  cross-strap.     Both  useful  for  large  scrotal  hernias 
in  which  external  ring  is  very  large. 
RADICAL  OPERATION. 

Indications. — Healthy  adults.     Active  occupation. 
CoNTHA-iNDicATCONS. — Infants   under    one   year,    in   which   a 
truss  often  cures.     Senihty.     Lax  atonic  muscles.     Entero- 
ptosis.     Existence  of  chronic  bronchitis,  enlarged  prostate, 
any  cause  of  straining. 
Doubtful     Cases. — Direct     inguinal     hernias — because     the 
muscles   are   lax  or   torn.     Large   hernias  of   old   standing. 
Large  irreducible  hernias  in  old  men. 
Method. — Bassini's  operation,  or  modification  of  this. 

Incision  half  an  inch  ahove  inner  end  of  Poupart's  ligament 

(a  curved  incision  turning  down  a  Hap  of  skin  is  better). 

Slit  up  the  external  oblique  from  the  external  to  the  internal 

ring  half  an  inch  above  Poupart's  hgament. 
Define  the  sac  and  separate  it  from  the  structures  of  the 
cord.  Separate  adhesions  and  remove  redundant  omen- 
tum. Empty  the  sac  after  opening  it.  Tie  the  neck 
of  the  sac  (after  transfixing  it)  flush  with  the  peritoneum. 
Cut  off  the  sac. 
Sew  the  Arched  Fibres  op  thb  Internal  Oblique  and 
Thansversaljs  to  Poupart's  Ligament  Underneath 
THE  Spermatic  Cord.  (This  is  as  well,  or  better,  done 
over  the  cord,  leaving  the  Litter  between  transversalis 
fascia  and  the  conjoined  tendon).  Sew  up  the  external 
oblique  and  skin. 

FEMORAL  HERNIA. 
Etiology. — Before  puberty  both  sexes  equally,  but  rarely,  aflected. 
Commoner  in  women  after  puberty,  because  of  the  increased  width 
of  the  pelvis  opening  out  the  crural  canal. 


Femoral  Hernia,  continued. 

AnatotnT- — Emerges  through  the  crural  canal.  Craral  canal  is 
innermost  part  of  the  femoral  sheath.  Femoral  sheath,  is  formed 
by  the  junction  of:  (i)  The  fascia  transversalis  in  front  of  the 
vessels;  (2}  The  fascia  iliaca  behind  the  vessels. 
HELATIONS  OF  THE  CRURAL  CANAL  and  of  the  neck  of  a 
femoral  hernia. 

In  Front. — Transverse  thickened  part  of  the  femoral  sheath — 
deep  cmral  arch.    Poupart's  iigament — superficial  cmtal  arch. 
lUac  portion  of  fascia  lata  and  cribriform  fascia. 
On  Inner  Side. — Gimbemat's  Ugament. 
On  Outer  Side. — Femoral  vein. 
Behind. — Os    pubis.     Pectineus    muscle    covered    by    pubic 

portion  of  the  fascia  lata. 
Above  it  is  closet!  by  subserous  tissue — the  septum  crurale. 
Below  it  abuts  against  the  cribriform  fascia,  closing  in  t 
saphenous  opening  of  the  fascia  lata. 
COVERINGS. 

1.  Skin  and  fascia,  etc. 

2.  Cribriform  fascia. 

3.  Femoral  sheath  ( trans versalis  fascia). 

4.  Subserous  tissue  (septum  crurale). 

5.  Peritoneum. 
NECK. — Situated  at  the  crural  ring. 

In   Front. — Poupart's   ligament  and   inguinal   canal  with   its 

contents. 
Inner  Side, — Gimbemat's  ligament.  > 

Bebind. — Pubic  part  of  fascia  lata  covering  os  pubis. 
Outer  Side. — Femoral  vein. 
RELATIONS  TO  VESSELS.— Femoral  vein  on  outer  side.     Long 
saphenous  vein  enters  below  it.     Epigastric  artery  to  its  outer 

Obturator  artery  is  given  ofl  as  branch  of  the  deep  epigastric 

in  one  in  four  cases.     Runs  on  the  outer  side  of  the  sac 

between  it  and  the  femoral  vein  generally.     Runs  on  the 

inner  side   of  the  sac  by  Gimbemat's  ligament  in  one   in 

seventy-five  cases.     In  these  only  is  there  much  danger  of 

its  division  in  herniotomy. 

DIRECTION  OF  GROWTH.— After  emerging  from  the  saphenous 

opening,  the  hernia  is  turned  upwards  over   Poupart's   ligament 

by  the  attachment  of  the  deep  layer  of  the  superficial  fascia  to 

the  fascia  lata  along  a  horizontal  line  level  with  pubic  spine. 

Contents  of  a  femoral  hernia. — Small  intestine  (ileum) — ^generally. 

Omentum — sometimes.      Large    intestine   when   left-sided — rare. 

Ovary  or  Fallopian  tube — occasionally.  ,  ,  jslddtiJljU.l 
SigllB. — Swelling  below  inner  end  of  Poupart's  ligament.     Reducible 

with  a  gurgle.  Expansile  impulse  on  coughing.  Neck  Ues  to 
side  of  and  below  pubic  spine ;  lies  behind  Poupart's 
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F ligament   and   inguinal   canal.     When   it  rises   above   Poupart's 
ligament  it  obscures  the  fold  of  the  groin,  and  lies  saperflcial  to   I 
the  inguinal  canal. 
Diagnosis. — May  be  difiicnlt  in  fat  women,  when  hernia  is  irreducible. 
iNGtninAi,  Hernia  and   Inflamed  Lymph-gland  {vide  supra). 
Lipoma. — Lon({  history  and  stationary  size. 
Psoas  Abscess. — Relation  to  iliac  swelhng.     Descends  behind 

the  femoral  sheath.  j 

Saphenous  Varix.— Veins  below  arc  generally  varicose.     Often   ] 
£Us  after  emptying  in  spite  of  pressure  over  ciural  canal. 
Treatment. 

TRUSS  is  leas  satisfactory  than  in  inguinal  hernia,  because  it  presses 

on  the  vessels,  and  because  the  pad  hes  over  the  pubic  bone,  where 

pressure  causes  pain  and  rubbing. 

OPERATION  is  less  satisfactory  because  it  is  difficult  to  cl 

crnral  ring. 

Method. — Vertical  incision.     Isolation  of  sac.     Open  s 
empty.     Tie  neck  of  the  sac  high  up.     Either  ; 

1.  Sew  together  iliac  part  of  fascia  lata  to  pubic  pait  of 

fascia  lata,  and  so  close  the  saphenous  opening  ;   or        i 

2.  Detach  pubic  origin  of  the   pectineus,  and   sew  it  to 

Poupart's  ligament ;    or  ] 

3.  Fix  Poupart's  ligament  to  the   pubic   bone   by   metal  I 

staples.  ' 

UMBILICAL   HERNIA. 

Varjetles. 

CONGENITAL. — Hernia  protrudes  into  base  of  unibihcal  cord 
Gut  may  be  tied  and  cut  with  the  cord.     Very  rare. 

INFANTILE. — Hernia  through  a  stretched  umbilical  cicatrix. 
Tends  to  spontaneous  recovery.     Treated  by  a  binder. 

ACQUIRED.— Hernia  through  linea  alba  above  or  below  the 
navel.  Generally  in  stout  multiparous  women.  Sac  is  very 
thin  and  lobulated.  Contents,  which  generally  include  part  of 
the  transverse  colon  and  omentum,  are  very  adherent.  Much  fat 
is  developed;  (i)  Outside  the  sac  wall;  (a)  In  the  omental  contents. 
Tresttment.— Support  by  a  binder  ov  truss,  or  operate. 

METHOD     OF     OPERATION.— Vertical     incLsion.      Open     sac. 

Remove  omentum  and  separate  adhesions.     Isolate  and  cut  away 

the  sac.     Cut  the  margins  of  the  neck  of  the  sac  so  as  to  open  the 

_  rectal  sheaths.     Sew  the  posterior  sheaths  of  recti  together.     Sew 

^L  the  recti  together.     Sew  the  anterior  rectal  aheatlis  together. 
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OTHER  VARIETIES   OF   HERNIA. 
{Ventral  HeraJa. 

IN  LINEA  ALBA  ABOVE  NAVEL.— Generally  a  protrusion 
subserous  fat  only.     Small  in  size,  but  very  painful. 

Treat  by  removal  of  fat  and  sewing  up  hole  io.  line^  ?itoa.. 
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Ventral  Hernia,  continued. 

IN  LINEA   ALBA   BELOW  NAVEL.— After  parturition.     Tends 
to  spontaneous  recovery  if  supported  by  a  t>elt. 

In  bad  cases  only.  Operate.     Sew  edge  of  one  rectus  to  the 
deep  surface  of  the  other.     Sew  edge  of  the  other  rectus  to 
the  superficial  surface  of  the  first, 
FOBt-Operatlre. — Especially  after  suppurating  appendicitis. 

Operate  on  all  young  patients.    Sew  abdominal  layers  together 

one  by  one. 
Insertion  of  a  Wire 
makes  relapse  much  li 


PATHOLOGICAL   CONDITIONS   OF   HERNIA. 

Varieties. 

1.  IRREDUCIBILITY. 

2.  INFLAMMATION,— Involves   i. 

3.  OBSTRUCTION.— Involves  i. 

4.  STRANGULATION.— Involves  1,  2,  and  3. 
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T.  Irreducibility. 

DEFINITION, — Contents  of  a  hernia  cannot  be  returned  into  the 

abdomen. 
CAUSES. 

Adhesions  of  the  Contents  to  the  Sac. 

Adhesions  of  the  Contents  to  Each  Other,  so  that  a  bulky 

maps  larger  than  the  neck  of  the  sac  is  formed. 
Adhesions  of  the  Walls  of  the  Sac  to  Each  Other,  forming 
bands  or  constrictions.      Follows   attacks   of  inflammation. 
Occurs  during  obslruction  and  strangulation. 
Presence    of   Omentum    in    the    sac.     From    adhesions,    fat 
accumulation,  or  cyst  formation. 
OCCURRENCE.— In  order  of  frequency  in  umbilical,  femoral,  and 

large  scrotal  herniEe. 
SIGNS. — A  swelling  at  one  of  the  hernial  orifices.     Gurgling  may 
be  felt  and  heard.     Portion  of  the  contents  can  often  be  reduced. 
DIAGNOSIS. — From  the  following  conditions  (vide  siipra)  :  Inflamed 
glands — Lipoma   of   the   parietea   or   cord- — Abscess   (e.g.,   psoas 
abscess). 
DANGERS.— Obstruction— Strangulation. 
TREATMENT. 

Firm   Pressure. — In   bed   by  bandages  and   ice-bags.     By  a 

special  truss — the  hinged -cup  tmss. 
Operation  for  radical  cure. 

Contra-indication  for  operation  :    In  old  patients  with  no 
symptoms.     Very  large  hernia. 
.Support  by  a  bag  truss. 


PATHOLOGICAL    CONDITIONS 


-  Inflammation  of  a  Hernia. 


r DEFINITION.— Inflammation   of   the   peritoneal   sac   and   of   the 
contents  of  a  hernia. 
CAUSES.— Injury,  e.g.,  by  taxis.     Escape  of  bacteria  through  the   I 
gut  wall.     Strangulation. 
ANATOMY.— An   exudation    troni    the    pac    wall    and   from   the    | 
peritoneum,  covering  the  contents.     Nature  of  the  exudation  i 
serous,  plastic,  or  purulent. 
SIGNS. — Those  of  external  inflammation.     Heat,  redness,  tender- 
nes?,    and     cedema    over     tlie    hernia.      Hernia    is    irreducible. 
Temperature  rises.     Some  constipation  and  vomiting. 
RESULTS. — Abscess  forms  and  bursts  externally.     Strangulation    I 

may  supervene.     Irreducibility  generally  remains. 
TREATMENT.— Rest    in    bed    with    fomentations.     Inc 
drainage   if   suppuration   occurs.     Radical   operation   ■ 
done  until  the  septic  inflammation  is  over. 

3-  Obstractjon  of  a  Hernia. 

DEFINITION. — Lumen  of  the  gut  in  a  hernia  is  obstructed  without 
strangulation  of  its  coats. 

CAUSES. — Presence  of  solid  matter  in  the  gut.  Specially  liable 
to  occur  in  umbilical  hemiai  which  often  contains  the  transverse 
colon.  Complicated  matting  together  of  the  gut  interferes  with 
its  peristaltic  action. 

SYMPTOMS.— The  hernia,  is  irreducible  and  larger  than  usual. 
Constipation,  vomiting,  and  colicky  pains — occurring  together  in 
attacks  lasting  several  hours  or  days. 

RESULTS.— Recovery  from  early  attacks  as  a  rule.  StranguUtion 
ends  an  attack  ultimately. 

TREATMENT.— Rest  in  bed  with  low  diet.  Pressure  and  an  ice- 
bag  over  the  hernia.     Copious  enemata.     Radical  cure  when  the 

4.  Strangulated  Hernia. 

DEFINITION.— Constriction  of  the  contents  of  a  hernia  to  such  a 

degree  as  to  stop  the  circulation  in  them. 
CAUSES. 

(a)  Existence  of  a  Tight  Strangulating  Band  or  con- 
striction. The  neck  of  the  sac  itself  in  congenital  inguinal 
cases.  The  matted  tbsues  at  the  interna!  abdominal  ring 
in  acquired  inguinal  cases.  Gimbernat's  ligament  in 
femoral  cases.     Bands  of  adhesion  inside  the  sac.  , 

1(6)  The  Forcing  Down  of  an  Extra  Portion  of  the  viscera      ^^J 
through  the  neck  of  the  sac.  ^^H 

(c)  Adhesions   and   Kinking   of  coils  of   gut   resulting   Irooi    ^^^M 
inflammation.  ^^^^t 
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Sirangulaied  Hernia,  continued. 
PATHOLOGY, 
(o)  THE  GUT. 

First  Stage. — Stasis  of  the  circulation,  with  venons  engorge- 
ment Colour  is  dark  red  or  purple.  Great  thickening  of 
the  gut  wall  from  cedema.  Distention  of  tlie  lumen  by- 
gas.  Escape  of  bacteria,  viz.,  the  staphylococci  and  bacillus 
coli,  through  the  gut  walL  Small  ecchymoses  may  occur. 
Peritoneum  is  smooth  and  shiny.  Vessels  can  be  emptied 
by  pressure  and  refill  easily. 

Second  Stage. — Thrombosis.  Peritoneum  is  covered  by 
plastic  lymph  and  has  lost  its  lustre.  Colour  is  a  dark  purple. 
Vessels  cannot  be  emptied  by  pressure.  Free  passage  of 
bacteria  through  the  gut  wall. 

Third  Stage. — Gangrene,  Gut  is  a  slate-grey  or  black.  May 
be  perforated,  or  gives  way  on  handling. 

At  the  Site  of  Strangulation. — A  pressure  ulcer  occurs  from 
the  ontside.  Bacteria  escape  through  this.  Perforation  may 
occur  before,  during,  or  after  reduction. 

Above    the    Si  hangulati  on  .^Distention    of    the    gut    from 
obstruction.     ParalysLi   and    peritonitis   occur   later    if   the 
condition  has  long  continued, 
(6)  OMENTUM. — Undergoes  similar  changes,  but  gangrene  is  much 

(<:)  SAC. — Undergoes    the    changes    of    peritonitis.     Inflammation 
with   copious   serous   exudation.     Exudation   becomes   blood- 
stained and  ofiensive.     Plastic  lymph  may  be  deposited  on  its 
surface.     Sloughing    from   the   virulence    of   bacterial    action. 
Inflammation  heralded  by  oedema  of  tissue  outside  the  sac. 
Sac  bursts  and  a  fiecal  fistula  results. 
Anatomical  Varieties  of  Strangulated  Hernia. 
SIMPLE  ENTEROCELE.— The  common  form. 
EPIPLOCELE,— Rarely  strangulated  unless   boivel   occurs   in  the 

hernia  also. 
RICHTER'S   HERNIA. — A  part  only  of  the  circumference   of  a. 

piece  of  gut  is  strangulated. 
LITTRE'S   HERNIA,— A  blind  diverticulum  only  is  strangulated, 
e.g.,  the  appendix  or  Meckel's  diverticulum. 
Signs. 

AT  FIRST. — The  hernia  becomes  hard  or  tease  feeling.     Irreducible. 
No  impulse  on  coughing.     Tender  or  painful.     History  of  recent 
enlargement, 
LATER. — Skin   becomes   inflamed   and   cedcmatous.     Dark   colour 

with  emphysema  if  patient  survives. 
THE  ABDOMEN, — Severe  spasmodic  pain  referred  to  the  navel. 
Tenderness  and  rigidity  markedly  absent  at  first.     Distention  and 
tympanites  (from  meteorism).     Signs  of  peritonitis  o""   "  '"'" 


STRANGULATED     HERNIA 


^M    Symptom 

■         SHOCK. 

^M  Most     Marked     in  ;      Pure     enterocele — Partial     enterocele 

H  (Richter's  hernia) — When  a  hernia  becomes  strangulated  c 

^B  its  first  occurrence  (children,  congenital  cases). 

^m  Least  Masked  ik  :    Old-standing  cases — Large  heini^e — Cases 

H  preceded  by  irreducibility  and  inflammation — Epiplocele. 

H  Pulse  slow  and  weak,  then  rapid  and  irregular.     Temperature 

^M  subnormal,   but    rising    nitli    the    onset    of    inflammation. 

^M  Feeling  of  faintness. 

H  PAIN. — Referred  to  the  region  of  the  umbilicus. 

region   of    the  hernia.     Occurs   as  spasms   of  colic  supervening 
on  a  constant  abdominal   pain.     Becomes   less   on   the   onset  of 
gangrene. 
VOMITING.— First   of   food.     Later   of   bile   and   small   intestine 

contents.     Lastly  of  foul  stercoraceous  fluid. 
CONSTIPATION. — Absolute  from  the  first  in  most  cases.     Caused 
by  :    (a)  Obstruction  of  the  lumen  of  the  gut ;    {b)  Paralysis  oE 
the  gut  by  nerve  shock  ;   (c)  Peritonitis  (at  last). 

Not  present  at  first :    In  strangulation  of  the  gut  high  up,  when 

the  lower  bowel  may  empty  itself. 
Not  present  at  all :    In  epiplocele,  or  any  case  when  a  viscus 
(e.g.,  ovary)  other  than  gut  focms  the  contents  of  the  hernia, 
in  partial  enterocele  (rare). 
TOXEMIA. — Occurs    after    the    case   has   persisted   some    time. 
Shrunken   face,   hollow  eyes,   anxious   expiession.     Temperature 
becomes  again  subnormal.     Drowsiness,  delirium,  and  coma. 
I  ATENCY  OF  THE  SYMPTOMS  is  often  well  marked  and  very 
important.     Occurs   especially   in   elderly   patients,  and   in   old- 
standing  hernias.     Shock  may  be  absent  entirely.     Only  symptoms 
present  may  be  constipation,  a  little  vomiting,  and  local  tender- 
ness over  the  hernia. 

Gangrene  of  the  gut  in  such  cases  may  be  signified  by :    Relief 
of  pain  in  the  abdomen.     Relief  of  tension  and  tenderness  in 
the  hernia.     Occurrence  of  osdema  over  the  hernia. 
N.B. — Gangrene  of  the  gut  may  occur  within  a  few  hours 
of  strangulation. 

Treatment. 

TAXIS. — Should  only  be  used  in  the  following  conditions  :^ 

1.  When  tlie  hernia  has  only  just  appeared,  e.g.,  in  congenital 

hernia  when  the  contents  come  down  suddenly  and  are  at 
once  strangulated. 

2.  When  the  hernia  has  been  reducible  a  short  time  previously. 

3.  Within  a  few  hours  of  the  onset  of  strangulation. 

4.  For  a  short  time  (ten  minutes). 

5.  With  the  utmost  gentleness. 

6.  Under  an  anesthetic,  which  may  be  prolonged  for  the  opera- 

tion of  herniotomy. 


W  854 HERNIA  ^^^^^B 

I      StTBngulated  Hernia— Treatment,  coniiniial.  ^^H 

If  OPERATION    without    any    unnecessary    delay.      Directly  Fth«^^B 

diagnosis  is  clear  or  even  probable.     In  all  except  the  iew  cases 
when  taxis  is  permissible  and  successful. 
Dangers  of  DEL.^Y  in  operation. 

Strangulation  has  no  tendency  to  natural  recovery,  except 

the  very  rare  occurrence  of  a  natural  fsecal  fistula. 
Sepsis  begins   to  occur  with  strangulation,  by  an  escape 

of  bacteria  through  the  congested  gut. 
Gangrene  of  the  Gut  may  result  In  a  few  hours. 
Paralysis  op  the  Gut,  with  incapacity  for  recovery,  may 

result  from  prolonged  distention. 
The  General  Condition  of  the  patient  becomes  worse 
and  not   better    from    delay,  because  of  :    ( : )  Want  of 
food  ;   (2)  Want  of  sleep  ;   (3)  Loss  o£  fiuid  by  vomitirig ; 
(4)  Rapidly  increasing  septic  absorption. 

Operation  for  Reljef  of  Strangulated  Hemja. 

PRELIMINARIES.— Wash  out  the  stomach  if  vomiting  is  severe. 
Or  anesthetize  by  local  or  spinal  anssthesia. 

EXPOSURE  OF  HERNIAL  CONTENTS.— Cut  down  to  the  sac. 
Open  sac  carefully  and  let  out  contained  fluid. 

DIVISION  OF  THE  STRANGULATING  AGENT.— Usually  found 
at  the  neck  of  the  sac.  Occasionally  in  the  body  of  the  sac  or  in 
the  contents.  In  oblique  inguinal  hernia,  cut  outwards  at  the 
neck  of  the  sac.  In  femoral  hernia,  cut  inwards  Gimbemat's 
ligament.  In  all  others,  cut  any  tense  band  that  may  be  felt. 
Make  the  incision  as  small  as  possible  :  just  sufficient  to  free  the 
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EXAMINATION  OF  CONTENTS.— First  puU  the  contents  down 

further,  so  that  the  actual  site  of  strangulation  can  be  examined. 

Decide  whether  the  contents,  especially  the  gut,  are  viable. 

Signs  of  Viability  of  the  gut  or  other  viscus. — The  peritoneum 

is   smooth   and   shiny.     Blood-vessels   can   he   emptied    by 

pressure  and  refill. 

Signs  of  the  Gut  not  Being  Viable. — The  peritoneum  has 

lost  its  lustre.     May  be  covered  by  lymph.     Colour  is  deep 

purple  or  slate.     Vessels  cannot  be  emptied  by  p 

TREATMENT  OF  THE  GUT  and  other  hernial  ci 

Any  Limited  Ulcer  at  the  site  of  strangulation,  < 
Any  Limited  Patch  op  Gangrene 

Should  be  infolded   by  sewing  the  neighbouring  healtbjj 
gut  over  them.  * 

Viable  Gut  should  be  returned  into  the  abdomen. 
Redundant  Omentum  should  be  ligatured  and  removed. 
Non-viable  Gut  should  be  excised. 

Cutting  well  above  and  below  the  site  of  strangulatiot 

iliate   anastomosis   of   the   healthy   ends,  except    in-l 
following : — 


TREATMENT    OF    STRANGULATION 


Jew  the  ends  together  in  part  of  tlieir  circumference, 
and  tie  in  a,  tube  at  the  remaining  part,  pushing  the 
junction  jast  within,  the  abdomen:  (i)  When  great 
distention  exists  ;    (2)  When  tlie  patient's  condition 
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RADICAL  CURE  should  complete  the  operation,  except  when  the 
patient's  condition  is  grave,  or  when  gangrene  and  sepsia  are 
evident.     In  this  case  drain  through  the  opening  in  the  parietea. 

AFTER-TREATMENT. — Turpentine     and     soap     enemata     until 
natural  evacuations  occur.     Continuous  rectal  infusion  of  saline 
fluid  in  cases  with  marked  collapse  or  peritonitis.     Avoid  feeding 
by  mouth  until  the  bowels  have  acted. 
Complicattons    after   Operation. — Intestinal  obstruction  from 
paralysis   of   the   gut.     Peritonitis.     Acute  enteritis,   pasaage   of 
blood  and  mucus. 
Taxis. — Except  in  the  cases  mentioned  above,  this   is   much  more 
dangerous  than  operation,  and  is  often  the  cause  of  a  fatal  result    ' 
following  an  operation. 

DANGERS. 

1.  It  may  Damage  the  Sac  and  its  Contents,  especially  the 

gut.     Causes  oedema  and  swelling.     Produces  hemorrhage 
into  the  sac  and  into  the  gut  wall.     May  rupture  the  gut. 

2.  May  force  Inflamed  or  Gangrenous  Gut  back  into  the 

abdomen.     Hastens  the  transudation  of  bacteria  through.    . 
the   gnt  wall.      Hastens    gangrene.      Causes   unnecessary   | 
suffering  and  delay.     Makes  the  subsequent  operation  mere 
tl if)! cult  and  dangerous. 

3.  It  May   Reduce   the   Hernia  Without   Relieving  the 

Symptoms. 
(n)  By  the  reduction  of  a.  ruptured  or  gangrenous  gut. 
(t)  By   causing  peritonitis   from   the   reduction   o!   septic 

contents  into  the  abdomen. 
{c)  By  forcing  the  sac  with  its  strangulated  contents  bade    , 

into  tlie  abdomen — "reduction  en  masse." 
(d)  By  forcing  the  hernial  contents  into  a  pouch  leading 

out  of  the  main  sac,  such  as  occurs  in  an  interstituu 

hernia — "  reduction  en  bissac." 
{e)  By   forcing   the   contents   through   a   rupture   in   ths 

neck  of  the  sac. 
(/)  By  reducing  contents  whose  strangulation  is  due,  not 

to  the  neck  of  the  sac,  but  to  a  band  or  kinking  of  the 
■3  themselves. 
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Chapter   XXXIX.  ^H 


DISEASES  OF  THE    RECTUM   AND^rANUSi 


CONGENITAL   MALFORMATIONS   OF 
THE   RECTUM. 

1.  ABSENCE  OF  RECTUM  AND  ANUS.— Colon  ends  at  the 
pelvic  brim.  The  pelvis  is  narrow  and  ill -developed.  T  No 
bulging  occurs  in  perineum  when  child  cries. 

a.  RECTUM  IS  PRESENT,  BUT  THE  ANUS  iS  ABSENT.— 
Bulging  occurs  in  the  perineum  on  crying. 

3.  ANUS  AND  ANAL  CANAL  ARE  PRESENT.  BUT  DO  NOT 

JOIN  THE  RECTUM. — Finger  feels  a  partition  about  one  inch 

4.  A  STRICTURE  MAY  EXIST  where  anal  canal  joins  rectniiLi 

Treatment. 

(a)  Dilate  a  stricture  by  dady  passage  of  bougies, 
(6)  Periorate  a  septal  division,  and  then  dilate. 
{c)  Where  anus  is  imperforate  :    Cut  upward.i  in  inid-lln# 
for  two  inches  ;   bring  rectum  down,  open,  and  sew  to 

[d)  If  the  rectum  cannot  be  reached  from  the  perineum  : 
perform  inguinal  colotomy. 

5.  RECTUM  OPENS  INTO  OR  COMMUNIC.A,TES  with  bladder, 

vagina,  urethra,  or  vulva.  , 

Treatment    by  a   plastic   operation   in   slight   cases,    atter 
preliminary  colotomy  to  divert  the  freces. 
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PROCTITIS.  OR   INFLAMMATION   OF  THE 

RECTUM. 

CattBca.^  Foreign  bodies^  Fish -bones  j^r  other  hard  material  in  fscea 
—Polypus  or  tumour  of  the  rectum — Piles,  fissure,  or  fistula — 
Prolapse — Dysentery — SyphiUs— Tu berculous  ulceration — Gonor- 
rhrea — Parasites:  Threadworms  (in children), bilharzia (inpatients 
from  Africa.} 

SymptOTUB. — Bearing-down  pain.  Painful  tenesmus.  Feeling  of 
weight  and  fullness  in  perineum.      Discharge  of  macopus  U'oni 


Trextment. 

Ascertain  and  n 
body. 


e.g.,  piles,  fissure,  or  foreign 


ISCHIO-BECTAL    ABSCESS  357 

2.  Copious   hot-wate 

supfHisitories  in. 
in  later  stages. 

3.  For  threadworms;   Purge,  and  inject  with  infua.  quassia. 

4.  For  bilharzia  1   Scrape  away  the  adenomatous  polypi  which 

contain  the  eggs, 

5.  Incision  of  sphincter  if  other  means  fail. 

ISCHIORECTAL  ABSCESS. 

Anatomy.—  Ischio-rcctal  fossa  is  triangular  in  vertical  section.  Outer 
wall  is  formed  by  ischium  clothed  by  obturator  intemus.  Inner 
wall  is  Jormed  by  the  rectum  clothed  by  levator  ani.  Lower  wall 
is  formed  by  the  fkin.  In  front  is  the  triangular  ligament.  Behind 
is  the  border  of  the  gluteus  maximus. 

Sources  of  Infection  may  be  :  Through  any  of  the  three  walls  or 
from  in  front. 

1 .  Through  rectum  by  ulceration  or  perforation  of  foreign  body. 

2.  Through  skin  by  wound  abrasion  or  sebaceous  gland. 

3.  Through  the  outer  wall  from  disease  of  pelvis. 

4.  From  the  urethra  in  front. 
Varieties. 

I.   CELLULITIS. — Possibly  gangrenous.     Diffuse  cellular  infection 

from  the  bowel  or  skin.     Generally  in  feeble  old  people. 
3.   ACUTE  ISCHiaRECTAL  ABSCESS.      Bacillus  coh   infection 

from  the  bowel,  or  a  pyogenic  infection  from  the  perineum. 
3.  CHRONIC  ABSCESS. — Generally   tuberculous   in  origin. 
Symptoms. — Those    of   local    inflammation.      Brawny  swelling  in 
the   perineum.      Hot,   very   painful    swelling,   felt    per   rectum. 
Defcccation  is  very  painful.     Bursts  either  through  the  skin  or 
into  the  bowel,  or  in  bolh  directions  at  once.     Often  results  in  a 
fistula. 
Treatment. 

ACUTE  CASES.— Open  freely  frona  the  perineum  and  drain.  If  an 
opening  exists  into  the  bowel,  cut  right  through  the  rectal  wall 
and  sphincter. 
CHRONIC  CASES.— Try  scraping  and  stuffing  with  iodoform. 
Liability  to  sepsis  makes  healing  bad.  Colotomy  has  often  to  be 
performed, 

FISTULA  in  ANO. 
Definition.- Any  sinus  near  the  anus. 
Varieties. 

1.  COMPLETE. — Sinus  opens  into  the  rectum  internally;    on  to 

the  perineum  externally. 

2.  INCOMPLETE  EXTERN.\L.— A  perineal  sinus  not  openmg  into 

the  ri 
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PiBtula  in  AnO,  conlimted. 

CattseH. — The  causes  of  proctitis.     Ischio-rectal  abscess.     Ulceration 
or  stricture  low  down  in  the  rectum :    malignant,  tuberculous,  or 
syphilitic. 
Anatomy. — A  suppurating,  ot  grannlating  si 

one  or  both  openings.  It  runs  outside  the  bowel  entirely,  or 
more  frequently  perforates  the  gut  obliquely,  so  running  some 
distance  between  mucous  membrane  and  muscular  coat.  May 
almost  encircle  the  bowel.  The  internal  opeiung  is  usually  above 
the  internal  sphincter. 

In  Chronic  Cases  ;    Dense  cicatricial  tissue  forms  rouod  the 

sinus.     Multiple  diverticula  branch  off  in  various  directions, 

especially   upwards   between   the   sacrum   and   anus.     Both 

internal  and  exterikal  openings  become  multiple. 

Symptoma. — Pain,  especially  at  defa;cation.        Purulent  discharge 

from  a  sinus,  or  from  anus  with  or  after  the  motion. 
Treatment. 

PRELIMINARY.— SaUne  aperients  for  several  days.     Opium  piU. 

gr.  j,  twelve  hours  before.  Enema  just  before  operation. 
OPERATION. — Pass  a  director  up  the  fistula.  Open  it  completely 
from  end  to  end.  Scrape  out  all  granulations  and  cut  out  scar 
tissue.  Cut  through  all  tissue  between  rectum  and  the  fistula, 
including  the  sphincter  ani.  Open  up  all  secondary  channels  and 
sinuses.  Pack  deeply  with  oiled  gau^e.  In  cases  in  which  the 
fistula  is  superficial  to  the  sphincter,  tlie  latter  should  also  be 
deeply  incised  as  in  the  case  of  a  fissure. 
IN  CHRONIC  OR  COMPLICATED  CASES.  — Either  excise 
the  lower  end  of  the  rectum,  retaining  the  sphincter  (Krasfee'A 
operation);    or  perform  an  inguinal  colotomy.  V 

FISSURE   IN  ANO.  ' 

Definition. — A  longitudinal  ulcer  in  the  anal  margin. 
SHuatiOii,  etc. — Usually  single  and  in  mid-posterior  line  where  the 
anus  is  most  firmly  fixed  to  the  coccyx. 

Below  the  fissure  is  a  "  Sentinel  Pile,"   which  is  a   tag  of 
mucous  membrane  that  has  been  torn  down  by  a  scybalons 
mass,  so  forming  the  ulcer. 
Rather  commoner  in  men  than  women. 
Symptom 
great  t 

Treatment. — Laxatives  and  copious  hot  enema ta.  Cocaine  sup- 
positories and  the  ung.  galls  c.  opio. 
OPERATIVE.— Under  an  aujesthetic  :  (i)  Dilate  the  sphincter; 
(3)  Remove  all  piles,  especially  "  the  sentinel  :  "  (3)  Cut  out  the 
ulcer,  making  the  incisions  extend  right  through  ttie  sphincter  so 
as  to  paralyze  it  temporarily. 


STRICTURE     OF    THE     RECTUM 

FIBROUS   STRICTURE   OF  THE   RECTUM. 

Etiology. — Elderly  patients.  Usually  women.  Follows  (i)  Ulceration 
doe  to  dysentery,  tubercle,  or  syphilis  ;  (2)  Cellulitis  contracting 
outside  tlie  gut  ;  (3)  Other  conditions  of  proctitis,  e.g.,  that  due 
to  gonorrhoea  or  piles. 

Anatomy. — Stricture  is  situated  two  or  three  inches  from  the  a 

It  may  be  (i)  Annular  and  smooth;  (2)  Long  and  irregnlar  ; 
(3)  Tied  to  the  sacrum.  The  gut  above  is  hypertrophied,  dilated, 
and  ulcerated.     The  gut  below  is  often  ballooned. 

Symptoms. — Alternating  attacks  of  constipation  and  diarrhcea. 
Attenuated  moulded  f^ces,  with  scanty  blood  and  mucus. 
Chronic  intestinal  obstruction.  Ischio-rectal  or  pelvic  abscesses 
may  form  by  mptnre  or  infection  through  a  stercoral  ulcer. 
Large  fsecal  abscesses  may  form  in  the  buttock,  and  cause  death 
or  chronic  fistulx. 
Treatment. 

Dilatation  by  graduated  bougies,  when  the.se  can  be  borne. 
Excision  of  the  stricture  when  it  is  short  and  the  bowel  above 

and  below  healthy  and  Iree. 
Sacral  or  Inguinal  Anos  in  the  worst  cases, 

SYPHILIS   OF  THE   RECTUM   AND  ANUS. 

Primary  Chancre  is  rarely  situated  at  the  anus. 

Secondary  Condylomata  are  very  common  round  the  anus. 

Tertiary  Giimmata  form  a  diffuse  intiltration  of  the  rectal  waU.  J 
They  are  commoner  in  women  than  men.  The  disease  begins  in  I 
the  submucous  tissue.  Ulceration  soon  follows,  and  is  deep  but  1 
comparatively  painless.  It  may  extend  to  the  anus,  sigmoid,  J 
vagina,  perineum,  or  bladder,  and  form  fistulae.     It  usually  results  J 


SYMPTOMS.— Some  pain  and  rectal  tenesmus.     Discharge  of  blood  ] 

and  pus  per  anum.     Later,  the  signs  of  chronic  obstruction. 
TREATMENT. 

1.  Mehcurv  and   Iodides   until   all   active  disease  has  been 

2.  Temporary  or  permanent  Colotomy. 

3.  In  a  very  iew  cases  when  the  stricture  is  short,  Ejccision. 

NEW  GROWTHS   OF   THE   RECTUM  AND  ANUS. 
PoIypdB.  or  stalked  adenoma,  consists  of  simple  gland  tissue  with    1 
more  or  less  connective  tissue  connected  to  the  submucous  coat 
by  a  vascular  pedicle.     It  is  commonest  in  children.     It  may 
cause  some  rectal  pain,  irritability,  or  prolapse. 
Tkeatm&nt  by  ligature  and  removal. 


I 


Papilloma. — May  be  localized  or  a  diffuse  growth,  with  a  tendency 
to  free  hn;morthage.  It  is  of  rare  occurrence,  aad  must  be  treated 
by  Removal. 

Bllharzia  Papillai 

bleeding  freely,  ii 

EpMheUotna  attacks  the  anus.  Often  in  the  site  of  an  old  fissure. 
It  may  form  a  warty  mass,  but  soon  becomes  ulcerated.  It  is 
indurated,  its  edges  hard  and  everted.  It  hleeds  very  freely,  and 
has  a  copious  foul  discharge.  Secondary  deposits  occur  very 
early  in  the  inguinal  glands. 
Treatment  by  early  free  removal,  together  with  the  glands  in 
both  groins. 

Sarcoma  is  a  rare  disease,  occurring  in  young  patients  (under  thirty). 
It  forms  a  rather  diffuse  growth  in  the  submucous  tissue  which 
causes  obstruction.     Ulceration  is  absent  or  late. 
It  should  be  removed,  but  recurrence  is  likely. 

CARCINOMA   OF  THE   RECTUM. 

EtJoIogy-— A  little  commoner  in  men  than  women,  and  occurs 
generally  after  middle  life. 

Anatomy. — It  begins  in  the  mucous  membrane,  and  thence  spreads 
(i)  Into  the  lumen  of  the  gut  ;  (2)  Up  and  down  the  gut  ;  (3)   Out 
through  the  gut  wall  in  neighbouring  structures. 
ITS  MACROSCOPIC  STRUCTURE  may  be  of  three  types  :— 
I.  A  FuNCATiNC  Friable  Mass  projecting  into  the  bowel 
3.  An  Ulcer  with  hard  raised  margin,  of  considerable  extent. 
3.  A    Fibrous   Annular   Constriction   witli     comparatively 

little  new  growth,  or  ulceration. 
The  bowel  above  and  below  shows  the  same  changes  as  are 
described  in  the  section  on  intestinal  obstruction. 
MICROSCOPICALLy   it  is   always  a   columnar-celled   carcinoma, 
which  often  shows  colloid  degeneration,  and  in  which  the  proportion 
of  glandular  and  fibrous  tissue  varies.     Thus,  in  the  soft,  rapidly 
growing  kinds,  the  glandular  tissue  predominates,  whilst  the  hard 
annular  varieties  consist  chiefly  of  fibrous  tissue. 

Ex-tension  occurs  outwards  through  the  bowel  wall,  and  may 
involve :  (1 )  The  cellular  tissue ;  (2)  The  sacrum ;  (3)  The  pelvic 
vessels  and  nerves  ;  (4)  The  vagina  or  uterus  ;  (5)  The  prostate, 
bladder  and  ureters.  In  the  case  of  the  vagina  or  bladder  a 
bimucous  fistula  may  result  by  ulceration. 

Retaataais  is  comparatively  late  and  rare.  It  occurs  :  (i)  In  the 
lumbar  glands  ;  (2)  In.  the  liver  and  peritoneum  ;  (j)  In  the 
inguinal  glands  when  the  anus  h,is  lieen  involved. 


CANCER     OF    THE     RECTUM 


Symptotna  and  Signs. 

1.  EARLY,  BEFORE  OBSTRUCTION. 

Paik  of  a  dull,  dragging  kind,  with  some  tenesmus.     This  may 

lie  quite  absent. 
Bleeding,  both  with  and  between  the  motions. 
Passage  of  offensive  blood-stained  mucus. 
Rarely  the  motions  may  become  narrow  and  moulded. 
DiABRHffiA  alternates  with  constipation. 
On  Examination  a  mass  is  found  which  is  either  in)  Friable 

and    fungating,    or    (6)  Hard,    with   ulcerated    surface    and 

everted  margins.     The  mass  is  not  fixed  in  any  way,  and  on 

straining  the  bowel  descends  as  a  whole. 

2.  ADVANCED,   WITH   OBSTRUCTION.— The    signs   and   sym- 

ptoms of  chronic  intestinal  obstruction  are  added  to  the  above. 
Great  abdominal  distention,  with  vbible  pcrLstalsis.  Pronounced 
constipation ,  ■with  colicky  pain,  which  is  increased  by  purgatives. 
Pain  and  tenesmus  are  much  more  constant  and  severe. 
On  Examination,  the  lumen  of  the  bowel  is  partially 
obliterated  by  a  stricture  or  fungating  mass. 

3.  INVOLVEMENT     OF    NEIGHBOURING     STRUCTURES.— 

Severe  constant  or  neuralgic  pain  is  caused  by  extension  to  the 
sacrum  and  sacral  nerves.  (Edema,  by  involvement  of  the 
vessels.  Gas  or  f^ces  may  be  voided  from  the  urethra,  and 
cystitis  supervene  from  bladder  extension.  Hydronephrosis, 
pyonephrosis  and  uremia,  from  blocking  of  the  ureters.  Gas 
and  faeces  may  be  passed  Irom  the  vagina. 

An  abscess  may  form  in  the  pelvis,  ischiorectal  fossa,  or 
buttocks,  and  give  rise  to  one  or  many  fistuW,  which 
communicate  with  the  gut  above  the  growth. 
On  Examination,  the  growth  is  fixed  and  the  bowel  does 
not  come  down  at  all  on  straining.  This  fixidity  may  be 
only  partial,  e.g.,  to  the  bone  behind  or  vagina  in  front, 
or  it  may  be  complete,  the  whole  bowel  circumference 
being  involved. 

4.  LATE  CACHEXIA  witb  secondary  growths.— This  stage  is  often 

never    reached,    the    patient    dying    either    from    intestinal 

obstruction  or  sepsis.     Masses  of  glands  may  be  felt  in  lumbar 

regions.     The   liver   becomes   large   and   nodular,   and   ascites 

develops. 

Courae. — Varies   very    much.      In   young   patients   and   with   soft 

fungating  growths  the  whole  course  may  be  only  one  year.     In 

older  patients  and  with  librous  growths  it  may  last  five  years. 

Diagnasla. — This  is  usually  easy  if  the  case  is  examined  locally.     In 

the  early  stages  ll  is  impossible  to  diagnose  cancer  from  piles, 

prolap.se,  polypus,  or  fistula   without  a  Rectal  Examination. 

IN  PILES  there  is  no  new  growth,  but  merely  swollen  veins,  but  it 

is  important  to  remember  that  piles  often  complicate  cases  of 

cancer,  so  ttiat  ttie  inside  of  the  bowel  should  be  examined  in 

every  case  of  piles. 
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a  of  the  Rectum  ^Diagnosis,  continued. 
IN  FISSURE  the  pain  is  much  more  severe,  and  is  almost  unbearable 
on   digital    examination.     A    linear   ulcer   with   sentinel   pile    is 
evident,  and  the  inside  of  the  bowel  is  healthy. 
IN  POLYPUS  the  mass  is  small  and  pedunculated,  and  the  mucous 

membrane  healthy. 
IN  FIBROUS  STRICTURE    the   parte  are  mdolent  and  there  is 
no   new   growth.     Bleeding   on   examination   is   absent   or   very 
slight 
IN  SYPHILITIC  DISEASE  the  gummata  are  soft,  painless,  and 
non-vascular.     The   ulcers  ragged,   undermined,   and   not   at   all 
indurated. 
IN  PROLAPSE  AND  INTUSSUSCEPTION  inspection  and  palpa- 
tion will  make  the  case  clear. 

The  Sigmoidoscope  is  useful  for  cases  of  cancer  occurring  out 
of  reach  of  the  finger  (three  to  six  inches  from  the  anus). 
Treatment, 

CASES  UNSUITED  FOR  EXCISION  are  nearly  70  per  cent  of 
all  seen.     Growth  is  fixed  to  the  bladder,  prostate,  or  ureters,  or 
to  the  sacrum  high  up.     Extension  into  the  cellular  tissue  or 
glands.     Metastatic  growths.     Condition  of  age  and  debility. 
Treatment. — Soft  food  witli  little  debris,  avoiding  fruit,  vege- 
tables, etc.     Bowel  washed  out  through  a  soft  tube  daily. 
Olive  oil  enemata. 
Colostomy  for  obstruction. 
LOW  OPERATION.— Perineal  excision. 

Indications, — For  cases  in  which  the  disease  extends  within 
one  inch  of  the  anus,  but  not  higher  than  the  finger  can 

Method.— The  anus  is  excised  with  the  lower  end  of  the  bowel 
well  above  the  growth.     The  wound  is  either  plugged  round 
a  central  tube  without  any  stitching  of  the  gut  to  the  skin, 
or  a  few  anchoring  stitches  may  be  used. 
HIGH  OR  TRANS-SACRAL  EXCISION. 

Indications. — For  cases  in  which  the  sphincter  ani  can  be 
preserved.  The  disease  ought  not  to  extend  higher  than 
five  inches  from  the  anus,  i.e.,  above  the  third  piece  of  the 

Method. ^A  preliminary  colostomy  ought  always  to  be  done  : 
(i)  To  ascertain  presence  of  other  growths  and  the  extent 
of  the  rectal  disease  ;  [2)  To  divert  the  fsces  irom  the 
wound  ;   (3)  To  re  he  ve  obstruction. 

After  excising  the  coccyx  the  incision  is  produced  up  over 
the  sacrum,  and  the  lower  part  of  this  removed  obliquely 
or  transversely,  keeping  below  the  third  piece  ;  otherwise 
the  sacral  plexus  will  be  injured. 
The  bowel  is  isolated,  usually  the  peritoneal  cavity  is 
opened  and  packed.  As  much  of  the  posterior  cellular 
tissue  and  glands  as  possible  are  removed  from  the  pelvis. 
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The  growth  is  excised,  and  the  ends  of  the  bowel  above  and 

below  are  sutured.     This  can  be  done  in  some  cases  by 

invaginating  the  proximal  through,  the  distal  end  and 

through  the  anus,  and  then  by  a  circular  continued  stitch. 

COMBINED  METHOD. 

Indications. — May  be  used  for  all  cases  in  which  the  disease 

extends  above  the  third  sacral  vertebra. 
Method. — The  bowel  is  freed,  and  the  vessels  in  the  sigmoid 
mesocolon  tied  from  the  abdomen,  and  then  the  loop  is  pulled 
down,  and  the  anastomosis  made  by  the  sacral  route. 

H.<SMORRHOIDS  OR  FILES. 
Definition. — Varicose  veins  of  the  anal  region. 
Cattaes. — Pressure  of  the  blood  in  the  portal  system.  Absence  of 
valves  in  the  portal  veins.  Anastomosis  between  the  portal  and 
systemic  system  that  occurs  between  the  superior,  middle,  and 
inferior  hiemorrhoidal  veins.  Any  portal  congestion,  cirrhosis  of 
the  liver,  or  intra-abdominal  tumour.  Alcoholism  and  chronic 
constipation. 

Specially  common   in  young   men   and   midUIc-aged   pregnant 

Varfetiea. — External  and  internal. 
Exiemal  Piles  are  covered  by  skin. 

Consist  of  a  central  vein  covered  by  a  tag  of  hypertrophied 

SvMFTOUS  are  slight.  Pruritus  and  some  pain.  Inllammation 
and  thrombosis  or  suppuration  are  frequent. 

Treatment    by    iiamamelia    ointment    and    careful    washing. 
Fomentations  when  inflamed.     Excision  must  be  sparingly 
done,  so  as  to  avoid  excessive  cicatrization. 
Internal    Piles   occur  inside  the   sphincter  and   may  extend   two 
inches  up  the  bowel. 

Consist  of  varicose  veins  covered  by  hypertrophied  mucous 
membrane.  They  form  a  series  of  fleshy,  purple  masses 
inside  the  anus,  some  being  thick,  firm,  and  fleshy,  and 
others  thin-walled  and  easily  bleeding. 

Symptoms.— ^Pain  and  dull  aching  after  deficcation.  Very 
sharp  pain  is  due  to  a  fissure. 

Bleeding  after  defxcation,  the  blood  being  spattered  over  the 

Mucoid  discharge,  with  tendency  to  prolapse. 
COMPLICATIONS. 

Inflammation   and   thrombosis.     If   suppurative,    may   cause 

portal  pyxmia. 
Strangulation  and  sloughing  by  pressure  of  the  spliincter  on 

prolapsed  piles. 
Prolapsus  Recti, 
Fissure  in  Ano. 


IntemBl  Piles,  continued. 
TREATMENT. 

Geherai.. — Saline  aperients,  and  plenty  of  exercise. 

Local. — Washing     alter    defxcation.     Astringent     ointmenta, 

e.g.,  tbe  nag.  tiamainelis  or  iing.  galUe  c.  opio. 
Operative.— Where  bleeding  or  pain  are  severe,  and  where  ng 
serious  permanent  portal  congestion,  e.g.,  cirrhosis,  exists. 
Preliminary. — Purgative,  e.g.,  castor  oil  foUoning  salines. 
Discontinue    these    forty-eight    hours    before.     Enema 
twelve  hours  before  operation. 
Lithotomy    position.     Four     methods:      (i)  Clamp     and 
cautery;      (z)  Ligature    and    excision;      (])  Crushing; 
(4)  Whitehead's  operation,  or  an  excision  of  the  whole 
pile-bearing  area  of  mucous  membrane.     This  is  liable 
to  set  up  pelvic  inHammation. 
Bowels  are  kept  confined  for  six  days  after. 

PROLAPSE   OF  THE  RECTUM. 

Incomplete. — Is   commonly   associated    with    piles   in  adults, 

when  only  tlie  mucous  inembraoe  protrudes. 
Complete. — Is  common  in  children,  when  all  the  coats  extrude. 


— (t)  Relaxed  conditions  of  the  tissues;  (2)  Constant  strain- 
ing, e.g.,  large  prostate  ;  (3}  Diarrhcea  or  worms  ;  (4)  Chronic 
constipation,  piles. 

Signs,  etc. — Protruding    mass    at    the    anus,    with    central    orifice 
communicating  with  the  lumen  of  the  rectum,  its  walls  joining 
the  skin  at  the   anal    margin.     Mucoid  discharge   and  bleeding. 
Incontinence   of   fxces   when   it  is   chronic.     Strangulation  and., 
sloughing  are  very  rare.  ^J 

Diagnosis  from  piles,  polypus,  and  intussusception.  ^| 

Treatment.  " 

PALLIATIVE.— Removal  of  any  cause  of  straining  or  any  rectal   " 
.,  worms  or  piles. 


r  the 
OPERATIVE. 

Removal  of  the  mucous  membrane  in  incomplete  prolapse. 
Linear  scarification,  injection  of  astringents  or  of  paraffin. 
Excision  of  the  whole  projecting  tumour,  with  suture  of  the 
bowel  in  complete 


Colopexy,  or  suture  of  the  sigmoid  flexiire  to  the  pariefes, 
very  lew  relapsing  cases. 
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AFFECTIONS  OF  THE    LIVER 
BILE-DUCTS. 
WOUNDS  OF   THE   LIVER. 
Non-penetraUng. 

CAUSES.— Buffer   accidents— Ranniag   over— Blows,    kicks.    laUs, 

etc.— Fracture  of  ribs. 
PREDISPOSING.— Fatty  or  congested  liver. 
VARIETIES. 

Contusion. — Ecchj'mosis.     Glisson's  capsule  is  unruptured. 
RuptURE. — Glisson's  capsule  ruptures.     A  portion  of  liver  may   . 
be  detached  completely. 
SITUATION,    Etc.— Right  lobe   most  common.     Antero-posterior 
laceration.     May  be  traosverse  in  superior  surface  if  caused  by 
doubling  up  of  liver. 
SYMPTOMS. 

Shock,  from  violence  of  accident. 

Collapse,  from  internal  hemorrhage. 

Bruise,  from  point  of  application  of  force  over  the  livet. 

Pain  over  livet  down  to  navel  and  up  to  scapula  or  eosilorm 

cartilage. 
Peritoneal  Hsmorrkage. — Abdomen  is  held  rigid.     Shifting 
dullness  appears  in  the  flanks  ;    most  marked  on  the  right 
side.     Pube  becomes  increasingly  rapid.     The  distention 
and  dullness  increase  rapidly. 
Uriks  may  contain  bile  or  sugar. 
FcLMOKARY   EMBOLISM   occasionally  results   from  liver  tissue 

forming  an  embolus. 
Friction  Sounds  over  the  liver  may  be  heard  later. 
TREATMENT.— Usual  treatment  for  shock.  Open  abdomen  if 
tuemoirhage  is  evident,  or  collapse  continues.  Incise  through 
linea  alba.  Stitch  up  liver,  or  pack  with  gau^e.  Purse-string 
sutures  ruay  be  used  for  small  woands.  Incision  may  be  enlarged 
by  cutting  round  costal  margin. 

Penetrating  or  External  WoandB.- Stabs— gunshot- lacerated, 
etc,  (impale<l).     Much  rarer  than  rupture. 
SYiaPTOMS.— Shock  and  collapse.- External  or  internal  haemor- 
rhage (rapidly  fatal) — Escape  of  bile — Vomiting — Hiccough. 
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Penetrating  or  External  Wounds  of  the  Liver,  continued. 

LATER      SYMPTOMS. — Tympanitic     distention     of    abdomen — 

Rigors — Delirium — Peri tonitis — Secondary  hemorrhage — Abscess. 
DIAGNOSIS  from  position,  direction,  and  depth  of  wound. 
TREATMENT. — If  hiemorrhage  and  shock  increase,  open  abdomen 

and  plug  or  suture.     In  gunshot  wounds,  remove  missile  if  possible. 

WOUNDS   OF  THE    GALL-BLADDER  AND 
BILE- DUCTS. 

CAUSES  and  symptoms  as  in  wounds  of  liver,  but  escape  of  bile  is 

more  marked.     Bile  soon  makes  its  appearance  in  the  urine.         ^M 

Rapcd  Development  of  Peritonitis.  ^H 

TREATMENT.  H 

Complete  exposure  by  laparotomy,  ^H 

Wound  of  Gall-Bladder. — Sew  up  if  small,  and  close  abdomeii^ 

Sew  to  abdominal  incision  if  large,  or  remove  gall-bladder. 
Wound  of  Cystic  Duct. — Cholecystectomy. 
Wound  of  Hepatic  Ducts, — Tie  ends  of  duct. 
Wound   of  Common  Bile-duct. — Tie  open  ends.     Cholocyst- 
enterostomy. 

RUPTURE   OF  gall-bladder  OR   DUCTS. 

CAUSES. — Traumatism:     Kick,   blow,    run-over,    etc.     Especially 
when  gali-bladder  is  distended  and  a  calculus  is  present-^Ulcera- 
tion   from   calculus — Typhoid   fever — Tubercle — Ascaris.- — Malig- 
nant disease  (very  rare) — Dilatation  from  blocking  duct. 
PATHOLOGY. 

If  Sudden  and  Extensive  :  General  peritonitis  results  rapidly. 
If  Gradual  :  An  encysted  fluid  collection  amounting  to  several 
gallons  may  result. 

Continuity  of  bile-duct  may  be  restored  in  few  weeks  in 

latter  case,  and  this  has  been  proved  experimentally. 

SYMPTOMS. — Either    immediate    septic    peritonitis,    or    localized 

peritonitis,   followed   by  fluctuating   tumour — Jaundice— Bile   in 

urine — Qay  fieces. 

DIAGNOSIS  is  that  of  acute  peritonitis  associated  with  traumatism, 

jaundice,  or  history  of  gall-stone  cohc. 
TREATMENT. 

In  Subacute  or  Obscure  Cases. — Keep  in  bed.     If  localized 

swelling  occur — laparotomy. 
In  Acute  Cases. — Immediate  laparotomy.     Details  as  in  last 
case    (penetrating   wounds).     A    septic   gall-bladder   should 
always  be  drained,  or  removed. 

GALL-STONES. 

CaDBCB. 

.NY  Obstruction  to  Free  Outflow  of  Bcle,  e.g.,  duo- 
denal catarrh — Constipation — Tight-lacing,  etc. 


J.  Anything  Impeding  the  Abdominal  Respiratory  Move- 
ments wliich.  hasten  the  flow  ol  bile,  e.g.,  Pregnancy — 
Abdominal  tumour — Sedentary  habits — Tight  corsets. 

3.  Presence   of   Micro- organisms  ;    Bacitlus   coti   communis, 

Bacitlits  typhosus.  These  set  up  catarrh,  and  excess  of 
cholesterin  crj^stals  and  bilirubin  are  formed,  witti  clump 
of  bacilli  as  nucleus. 

4.  Foreign    Body    (rare) :       Needle  —  Ascaiis  —  Distoma  — 

Hydatid,  etc. 

5.  Excess  of   Carbohydrate   in  Diet  :    Diminution  of  bile 

acids,   whicli   keep   cholesterin    in   solution.     This   would 
account  for  greater  frequency  in  Germany,  and  in  elderly 
females. 
Seat  ol  Formation.— Generally   in   gall-bladder.     May   be   found 

in  cystic  or  common  ducts — more  rarely  in  hepatic  ducts. 
Structure. — Thin  layers  ;   Nucleus — Middle  and  outer  layer. 
NUCLEUS  consists  of:   Clump  of  bacteria— Mucus— Blood-clot— ■ , 

Casts  of  bile  capillaries,  or  foreign  body,  or  crystals  of  CaCO,. 
MIDDLE  LAYER.— Laminated  layers  of  cliolesterin  crystals, 
EXTERNAL   LAYER.— Bilirubin  combined  with  a  calcium  salt. 
Varieties. — Compounds  of  cholesterin  and  bilirubin. calcium.     Either 

substance  nearly  pure.     Latter  in  calculi  formed  in  liver. 
Occurrence— In  4  per  cent  of  all  males ;  in  20  per  cent  of  all  females ; 
in  about  same  proportion,  i.e.,  i  in  s,  they  give  rise  to  symptoms. 
Age-occttrrence.— Unknown  in    children.     Common  in   mid-life — 
30-50.     Commonest  in  old  age— but  often  latent. 
Great  frequency  and  latency  in  old  age  is  probably  due  to  degenera- 
tion of  muscular  tissue  of  gall-bladder  and  ducts. 
Symptoms. 

INDEFINITE     PAINS — Fullness    in    right    hypochondriura    and 

epigastrium. 
PAROXYSMS  OF  COLIC— Begin  in  hypochondriac  and  epigastric 
regions.     Spread    towards   navel   and   right   scapula.     Generally 
begin  in  daytime,  during  exercise.     Last  a  few  minutes  to  several 
hours.     Collapse,  sickness,  or  vomiting. 
SICKNESS  AND  MALAISE.— Quite  independent  of  colic. 
VOMITING.— At  end  of  paroxysm.     Bile-stained  vomit.     Calculus 

is  rarely  vomited. 
COLLAPSE. — Feeble  pulse.     Clajnmy  skin.     Low  temperature. 
CALCULI    IN    PIECES. — Absence  in  some  cases  accounted  for  by 

stone  having  failed  to  reach  the  intestine. 

JAUNDICE.— UsuaUy     occurs     12-36     hours    after     colic.     Skin, 

urine,    conjunctiva,   are    yellow.     Faces    are   clay-coloured   and 

offensive.     Rarely,  and   in  old   people,   jaundice  occurs  without 

preceding  colic.     Does  not  occur  when  stone  is  in  cystic  duct. 

Is  partial,  i.e.,  faeces  contain  bile  when  obatl«.ctt.aa.  ia.  -^lai'wsiv, 

or  when  fistulous  commuavcatioa.^iE^'^-, 


4 


d 


Gall-Stonea — SymptomB,  contmned. 

TEMPERATURE. — Sometimes  rigors,  with  temperatare  103°  or 
more,  occur  after  colic.  Probably  due  to  septic  infection  at  seat 
of  ulceration. 

Fever  may  he  of  an  intermittent  type,  associated  witii  catarrh 
of  bile-ducts  anil  an  impacted  calculus.     May  be  remittent, 
and  lead  on  to  septicjemia  or  septic  endocarditis.     Associated 
with  suppuration  in  bile-ducts. 
Physical  Signs. 

ENLARGEMENT    OF    LIVER.— Slight— tender. 
ENLARGEMENT  OF  G.-^LL-BLADDER  at  ninth  costal  cartilage. 
Smooth  and  rounded.     Points  to  right  pubic  spine.     Moves  with 
respiration.     Can  be  moved  laterally.     May  lie  due  to  mass  of 
calculi,  mucus,  or  pus. 

This  enlargement  of  the  gall-bladder  indicates  blocking  of  the 

cystic  duct,  and  there  is  in  this  case  only  slight  janndice. 
When  the  Common  Duct  is  Blocked,  and  in  most  chronic  or 

recurrent  cases,  the  gall-bladder  is  contracted- 
It  a  stone  produces  marked  jaundice  it  does  not  cause  enlarge- 
ment of  the  gall-bladder,  and  vice  versa. 
Diagnosis.— Usually  follows  from  association  of  colic  with  jaundice, 
and  there  may  be  palpable  gall-bladder  or  stone  in  fceces. 
From  RENAL  COLIC— In  this  :    Pain  radiates  into  pelvis  and 

thigh ;  vesica!  irritation,  crystals  in  urine. 
LEAD  COLIC— In  this  ;   Chronic  constipation,  bine  line,  etc, 
GASTRIC   ULCER.— In  this  :   Relation  of  pain  to  meals. 
CANCER  OF   HEAD   OF   PANCREAS.— In  this  :   Fixed  tumour, 
loss  of  flesh,  deep  jaundice  associated  with  enlargement  of  gall- 
bladder . 
MEMBRANOUS    COLITIS.— In  this  :    Casts  and  shreds  of  colon 

ABSCESS    OF   LIVER.   ASCARIDES,    HYDATIDS. 
ZIEMSSEN'S   TEST  of  nature  of  tumour  in  region  of  gall-bladder. 
Inflate  large  intestine  with  air. 

If  tumour  is  pushed  up  and  resonance  is  below  it=Gall-bladder. 

If  tumour  is  pushed  down  or  back,  resonance  above  and  in 

front  of  it  =  kidney  or  perinephric  tumour. 

dinical  Groopa.— (t)  Those  in  which  the  stone  passes  and  gives 

rise  to  colic  and  transient  janndice  ;   (3)  Those  in  which  the  stone 

becomes  impacted  and  colic  is  not  present,  but  further  sequelie 

Impaction:   Its  Com  plication  a  and  Sequelae. 

I.  Impaction  of  Stone  without  other  Compucations. 

In  neck  of  bladder,   or   cystic  duct ;    gaU-bladder   forms 
large  fluid  tumonr. 

bile-duct :   Permanent  jaundice,  unless  fistatom 
with  gut  is  formed. 


3.  Impaction  followed   bv   Septic  SequeL:*. — AngiochoUtis 

and  cystitis,  with  rigors.  Empyema  of  gaU -bladder. 
Hepatic  abscesses.  Perforation  of  bile-ducts  and  abscesses 
in  neighbourhood.  Passage  of  stone  in  peritoneal  ca\'ity. 
Septic  peritonitis. 
3-  Impaction  followed  by  Adhesion  to  Stomach  or  Gut, 
with  formation  of  fistula  and  passage  of  stone.  Often  no 
symptoms. 

4.  Impaction    followed    by    Ulceration    and    Intestinal    , 

Obstruction. 

5.  Impaction   followed  by   Adhesion   to  and  Ulcehatiom 

thhough  Anterior  Abdominal  Wall. 

6.  Obliteration  of  Gall-Bladoer. 

7.  Ulceration  followed  by  Cicatruation  and  Stenosis  of 

B.  Carcinoma  resulting  from  irritation  of  stone. 
9.  Chronic  Pancreatitis  from  impaction  in  the  ampulla  of 
Vater. 
Treatment— MEDICINAL  AND  DIETETIC. 

For  Colic. — Morphia,  gr,  ^  ;     cum  atrop.  sulph.,  gr.  ^, ;    hot 
bath;  large  o>iantity  of  watsr  (warm),  with  sod.  bicarb,  and 
sod.  salicyl.,  to  promote  flow  of  bile ;  inhalation  of  chloroform. 
Olive  oil  or  glycerin  of  doubtful  utility. 
For  Removal  of  Stoxes  (?) — Course  of  Carlsbad  waters. 
For  Prevention  of  Stones.— Exercise.    Diet. 
SURGICAL   TREATMENT  is  called  for  in  :— 

Enlarged  Gall-Bladdrr.  Intermittent  Fever. 

Persistent  Jaundice.  Signs  of  Local  Inflammation. 

Recurrent  Attacks  OF  Couc.        Peritonitis. 
Stones  in  Bladder.— Cholecystotomy. 
Stone  in  Cystic  Duct. — Push  back  and  remove  through  the    1 

gall-bladder,  or  incise  wall  of  duct,  remove  stone,  and  sew  up. 
Stonb    in    Common    Bile-duct. — Push   forward   or   back,   or    . 
excise  and  sew  up.     If  the  stone  is  in  the  third  part  of  the 
duct,   this  must   be   done    by  opening   the   second   part   of   1 
the  duodenum  and  removing  the  stone  through  the  posterior    I 
wall  of  the  gut.  ' 

BILIARY  FISTULA.  , 
External. 

CAUSES. — Gali-s  tones— Penetrating    wounds    ol    gall-bladder    or  1 

ducts-'Hepatic  abscess  (especially  of  traumatic  origin] — Surgical  | 

treatment  of  cysts  or  abscess  of  liver — Cholecystotomy — Actino-  i 

mycosis — Malignant  disease— Congenital.  I 

POSITION. — Usually  at  umbilicus  or  right  hypochondrium.     May  | 

be  in  hypogastrium  or  inguinal  region.  ' 

SYMPTOMS.— Discharge  of  bile,  mucus,  blood,  or  pus.     Quantity 
will  depend  on  patency  of  ducts.     It  entire   bile  Ls  discharged 

externally  patient  emaciates  and  dies.  j 
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Biliary  Fistula — EKtemal,  coiiiiniied. 

TREATMENT.— Keep    sinus    clean.     Drain.     Scrape    and    pack. 

Remove  gall-bladder.     Remove  obstruction  from  common  duct. 

Cholecy  stenterostom  y . 
PROGNOSIS.— Due  to  malignant  disease,  abscess  in  depths  of  liver, 

or  impermeable  stricture — bad.     Otherwise^good. 
Internal. 

CAUSED  by  adhesion  to  and  ulceration  into  :    Stomacli — Colon — 

Duodenum— Pleura — Pelvis    of    kidney — Vagina— Portal    vein — 

Encysted   peritoneal   cavities.     Or   by  malignaot   infiltration    of 

SYMPl"OMS.— Gall-stones  may:  (i)  Be  vomited;  1,2)  Be  voided 
per  anum ;  (3)  Cause  intestinal  obstruction;  (4)  Cause  encysted 
peritoneal  collection  of  fluid. 

ABSCESS   OF   THE   LIVER. 

Causes. 

1.  TRAUMATISM— chiefly   pyogenic   cocci.      Blows   on    hypochon- 

drium.     Penetrating   wounds  :    From  outside — From   stomach 
(fish-bones,  pins). 

2.  GAIi-STONES— chiefly    B.   coli  commuitis.     Direct   ulceration 

from  gall-bladder  or  ducts.     Indirect  infection,  especially  when 
stone  ulcerates  in  the  common  duct. 

3.  PARASITES.— Ascarides — Creep    up    duct    from    dnodenmn — 

Especially  in  children.     Die  and  act  as  septic   foreign  body. 
Hydatid  cyst.     Distoma  (very  rare).     Coccidia — Small  multiple 


4.  DIRECT  EXTENSION  from  neighbouring  inflammatory  foci. 

Right  empyema,  peritonitis,  right  perinephritis,  etc. 

5.  PYEMIC    CAUSES. 

Through  Portal  Vein  (pyogenic  cocci:  B.  coti  communis, 
Amixba  coli). — Ulcers  of  stomach  or  duodenum — Appendicitis 
— Dysenteric  ulcers — Abscess  of  pancreas  or  spleen — Opera- 
tions for  piles  or  lithotomy^Pelvic  peritonitis— Septic 
inflammation  of  stump  of  umbilical  cord — Castro-intestiQal 

Thhough  the  Hepatic  Artery. — Septic  injuries  of  craninm — 
(commonest).  Septic  inflammations  of  bone,  especially  otitis 
media.     Ulcerative  endocarditis.     Septic  diseases  of  lung. 

6.  TYPHOID      FEVER.— Direct     extension    up    bile-ducts.      By 

pylephlebitis.     Indirectly  through,  a  focus  of  suppuration, 

7.  TROPICAL   ABSCESS. 

Geo<;raphical  Distribution. — Commonest  in  tropics.  Mediter- 
ranean litoral.     Occasional  in  England. 

Climate  akd  Season. — Greatest  moisture,  and  greatest  H 
variation  in  temperature. 

Race. — Europeans  are  more  subject  than  natives. 

Sex  and  Ace. — Men  to  women  as  30  to  i.     Age  20  to 40,    I 


HEPATIC     ABSCESS 


often  occurs  where  malaria  is 
DvsENTEHV — In   75   per   cent 

stools  and  in  the  abscesses.  I 

Patholosy. 

SINGLE. — Tropical,  in  75  pev  cent — Gall-stoaes — Ascarides — 
Spreading  from  neighbouring  suppuration. 

MULTIPLE  in  all  other  cases  ;    typically  the  pya^mic. 

MAY  OPEN  into  :  Lungs — Pleura — Pericardium — stomach — Intes- 
tine— Peritoneum — Pelvis,  right  kidney — Vena  cava— Externally. 

SITUATION. — Commonest  in  upper  part  and  back  of  right  lobe. 

SymptomB, — Often  latent  until  rupture  (tropical) : 

Prominence,    or    bulging,    in    li^'pocliondriuin.     Redness    and 

cedema  of  skin. 
Dull  aching  Pa:«  over  liver.     Sharp  pain  indicates  perihepatitis. 
Enlargement   of   Liver. — SwelUng  moves   with   respiration. 

Fluctuation  is  rarely  felt. 
Muddy  Complexion. — Slight  jaundice. 
Auscultation. — Friction  sounds  over  liver.     Signs  of  plenrby 

at  base  of  riglit  lung.     Crepitations  at  base  of  right  lung. 

Splashing  sounds  when  abscess  has  burst  into  the  pleura. 
Enlargement  of  liver  dullness,   generally  upwards.     Stomach, 

colon,  and  right  kidney  pushed  down.     Pain  in  right  scapula 

and  shoulder.     Cough  (from  irritation  of  phrenic  or  invasion 

of  lung).     A  niicba  coli  may  be  present  in  sputum.      Dyspncea 

from  encroaching  on  chest. 
Temperature. — Hectic    (with   rigors)    in   cases   of   injury   or 

pyemia.     Often  normal  in  latent  tropical  abscess. 
Digestive  Disturbances. — Vomiting,  diarrhtea,  constipation. 


jca-tiona  caused  by  abscess  bursting  : —  ^^ 

iTo  Stomach. — Vomiting  of  pus.  ^| 

TO  Intestine,  generally  colon — Pus  per  anum.  H 

ITO  Peritoneum. — Fatal  peritonitis.  1 

ITO  Pelvis  of  Right  Kidney. — Very  rare. 
ITO  Inferior  Vena  Cava. — Fatal. 
ITO  Gall-bladder. — Pus  by  bowel.     May  recover. 
ITO  Pleura. — Rare — Symptoms  of  rapidly-formed  empyema. 
ITO    Lung. — Signs    of    pleurisy — Cough.     Espectoration    of 
foul,  dark  pus,  often  much  blood— ,^  maba  coli.     Seventy  per 
cent  tropioU.  cases  in  which  this  happens  end  well,  but  in 
pyemic  cases  it  is  fatal. 

Into  Pericardium. — Rapidly  fatal. 

ExTERN,*LLV  ;   between  or  below  the  costal  cartilages. 
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Abscess  of  the  Liver,  amlinued. 
Dlagncwia. 

LATENCY.— Some  cases  are  latent,  and  bursting  of  abscess  is  first 

sign. 
SPECIAL  SIGNS.— Pain  in  right  hypochondriura— Pain   in   right 
shoulder — Muddy  complexion — jaundice  (slight) — Enlarged  liver 
— Raised  temperature. 

Presence  of  Dysentebv,  septic  wounds  of  head,  or  any  other 
focus  of   suppuration,   make    above  symptoms   more  signi- 

LocALizED  Perihepatitis  may  give  pain  like  abscess,  but  there 

is  no  enlargement  of  liver,  and  symptoms  are  not  so  severe. 
Other  Varieties  of  Subphrenic  Abscess  (see  p.  299). 
Aspiration   by   Needle   is  only  justifiable   if  positive  result 

leads  to  immediate  operation.     It   may   show   Avueba  coli, 

hydatid  hooklets,  coccidia,  actinomycosis,  or  thick  pus  like 

anchovy  sauce. 
Treatment — Freely  open  alter  locating  abscess  with  syringe. 

If  parietes  are  not   adherent,   pack   sponges  round,   and   sew 

parietes  to  liver  before  evacuation. 
Knife  ai  thermo-cautery  is  best  to  cut  liver. 
If  abscess  be  in  right  lobe  above  maigin  of  ribs,  the  thoracic  wall 

must  be  incised. 
If  abscess  communicates  with  pleural  cavity,  part  of  chest  wall 

mast  be  freely  excised,  and  both  cavities  drained. 
IJ  empyema  exists,  but  does  not  communicate  with  liver,  then 

two  separate  openings  are  requiied. 
If  abscess  burst  into  peritoneum,  open  at  once,  and,  if  adhesions, 

localize  the  mischief,  then  evacuation  may  be  successful. 
PrognoHJs. — In  single  or  non-pyEemic  cases,  mortality  varies  50  to  80 

HYDATID   CYSTS. 

Diatribation.— Common  in  Australia  and  Iceland.      Commoner  in 
London  than  in  Scotland  or  provinces. 
SITUATION    in   liver. — Any    part   or   surface   may   be   involved. 
Hydatids  of  liver  form  57  per  cent  of  hydatid  disease. 
SytnptoniB  of  hydatid  cyst  of  liver  : — 
HEPATIC  TUMOUR.— On  the  superior  surface  extending  upward, 
liver  pushed  down.     On  the  inferior  surface  extending  downward, 
liver   pushed    up.       Fluctuation,    or    elasticity,   with    "  hydatid 
fremitus." 
PRESSURE    SYMPTOMS. 
Upon  Inng — Dsrspnoea. 

Upon  digestive  organs — Pain,  vomiting,  etc. 
Upon  blood-vessels — (Edema,  ascites,  piles. 
Upon  peritoneum — Localized  peritonitis,  pain. 
Jaundice  is  rare — From  pressure,  or  bursting  into  bile-diu 
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RUPTURE. 

Into  alimentary  caaal — Spontaneous  cure. 
Into  Peritoneum — Shock,  collapse,  urticarial  rash. 
Tnto  pleura  or  lung — Pleurisy  or  pneumonia,  possible  expectora- 
tion of  cysts. 
Into  pericardium — Rapidly  fatal. 
Into  gall-bladder— Colic  and  jaundice. 
Into  pelvis  at  kidney,  bladder,  vena  cava,  portal  vein. 
Externally — Fistula . 
SUPPU RATION. ^May  result  from  injury,  from  presence  of  other 
septic  focus,  from  pyemia.   Forms  hepatic  abscess  with  usual  signs. 
SPONTANEOUS    CURE.— Parasite   dies,   fluid   is  absorbed,  inert 
pultaceous    material    remains    encapauled.      Cyst    may    become 
calcified.     Cyst  may  be  filled  with  bile,  and  then  be  cured. 
H.EMORRHAGE  into  the  sac  may  follow  rupture,  and  may  prove 

fatal. 
COMPOSITION      OF      HYDATID      FLUID.— Neutral    reaction. 
Sp,    gr.    :oi6.     About    2    per    cent   solids — salts,   proteids,   and 
extractives.     Often  contains  booklets. 
DiagnOBis. — ^Slow-growing    hepatic   swelling,   which   is  :— Fluid   01 

elastic — Moves  with  respiration — Aspiration  shows  booklets. 
Diagnosis  of  hydatid  cyst  from  :- 

1.  Solid    Enlargement    01 

Signs  of  syphilis,  or  m 
duces  no  fluid, 

2.  Simple  Cysts  (very  rare),— Fluid  has  no  booklets,  and  is 

rich  in  albumin. 

3.  Abscess. — Rapid  development.     Tender  to  pressure.  Throb- 

bing pain.     Rigors  and  temperature. 

4.  Enlarged    Gall-bladder.  —  Associated    with    colic   and 

jaundice.     Lateral  movement  possible. 

5.  Subphrenic  Hvdaiid. — Entire  liver  pushed  down.    Pleural 

cavity  encroached  on.     Costal  arches  everted. 

6.  Subphrenic   ABSCESS.^Ti:ferior   border   of   liver   displaced 

but  unaltered  in  outline.     Signs  of  inflammatory  process. 
Aspiration  produces  pus  or  gas. 

7.  Cyst  or  Swelling  of  Right  Kidney. — Moves  slightly  with 

respiration.     Colon  is  in  front,  not  below. 

8.  Pleural    Effusion. — Dullness    is    more    diffuse    and    less 

localized.     Constitutional  symptoms  are  more  marked. 

9.  Aneurysm    of    Hepatic    Artery    or    Aorta. — Expansile 

pulsation.     Blowing     murmur.     Jaundice     always     when 
hepatic  artery  is  involved.     Pain  very  great. 

10.  Ovarian    Cyst. — Pelvic  connections.      Line   of    separation 

from  liver. 

11.  Hydatid   Cyst   of   Abdominal  Wall. — Liver  felt  moving 

independently, 

12.  Hydatid    of    Base    of  Lung. — CouRh   with  blood-sl 

expectoration. 
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Hydalid  Cyala — DiagnoBia  from,  continued. 
!;(.  Phantom  Tumour. 
14.  Local  Abscess  in  Peritoneum. 
1;.  Ascites. 
Treatment. 

ASPIRATION   OR    PUNCTURE.— Uncertain.     Only   succeeds   in 

SO  per  c«nt.     Mortality  19  per  cent. 
INJECTION  of  iodine,  perchloride,  etc.     Dangerous  and  uncertain. 
INCISION,  followed  by  sewing  the  sac  to  the  parietes  and  packing, 
is  the  best  treatment.     May  be  carried  out  in  one  or  two  stages  : — 
Through  abdomen  in  most  cases- 
Through  thorax  when  cyst  is  on  superior  or  posterior  surface, 
or  has  burst  into  pleura. 
EXCISION  has  been  successful  occasionally. 
Prog^osia. — Bad  when  suppuration  or  rupture  occurs.     When  cyst 
has  to  be  reached  through  thorax. 

Mortality  after  incision  through  abdomen,  10  per  cent,     .\iter 
incision  through  thorax,  29  per  cent. 
Other  Cysta  of  tbe  Liver— all  rare. 

SIMPLE  SEROUSICYSTS.— May  be  large  or  small.     UsuaUy  no 
symptoms.     Fluid     becomes     solid     on     boiling.     No     booklets. 
Probably  lymphatic  or^bile  mucous  glands  dilatsi. 
Treat  as  if  hydatid. 
MULTILOCULAR     CYSTIC     DISEASE.— Often   associated    with 
cystic  kidneys.     Probably  mucoid  degeneration  of  bile  capillaries. 
Commonest  in  oldjpeople.     Generally  not  recognized. 
No  treatment. 
CYSTIC    ADENOMA.— Localized     glandular     tumour     containing 

DERMOID    CYSTS.— Very  rare. 

MOVABLE   LIVER. 
Causes. 

CONGENITAL. — Elongation  of  coronary  and  suspensory  ligaments. 

Absence  of  coronary  ligaments. 
ACQUIRED. — Enlargement  or  growth  of  gaU-bladder.    Narrowing 

of  outlet  of  thorax  {tight  lacing).     Weight  or  traction  of  tumours 

or   cysts.     Laxity   oi   abdomen,   caused    by   many   pregnancies. 

Fatty  degeneration  of  suspensory  ligament  following  peritonitis. 

Symptoma. — Often  associated  with  enteroptosis,  movable  kidney,  or 
spleen.  Dragging  pains.  Occasional  jaundice.  Tumour — shape 
of  liver  in  abdomen,  which  can  be  replaced  in  right  hypochondiium. 
Resonance  in  hepatic  region.  DilTiculty  in  walking.  Digestive 
llerangements.     Almost  always  in  women. 

Treatment. ^ — Belt.     Discontinue  corsets.     Possibly  hepatopexy. 
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SOLID   ENLARGEMENT  OF  THE   LIVER. 

Maliormation.^A  down-growing  tongue  of  hepatic  substance, 
usually  connected  with  the  anterior  margin  o£  the  right  lobe. 
Known  as  Rieilel's  lobe. 

It  is   ouly  of  importance,  because   it   may   be   mistaken   for 
gall-bladder,  kidney,  or  other  tumours. 

AcUtioiiiycosis. — Rarely  primary.  Usually  secondary  to  an  intes- 
tinal infection,  or  an  extension  from  the  thorax.  The  liver  is 
enlargiHl,  with  bossy  outline,  and  is  associated  with  signs  of  abdo- 
minal or  pleuritic  chronic  inflammation.  It  softens  and  breaks 
down  into  an  abscess,  the  pus  of  which  may  give  the  clue. 
Prognosis  and  treatment  are  hopeless. 
Syphma. 

DIFFUSE  HEPATITIS.— Usually  seen  in  congenital  cases.  The 
liver  becomes  hard,  nodular,  much  enlarged  from  an  interstitial 
fibrosis. 
GUMMATA. — Occur  in  acquired  or  congenital  forms.  They 
cause  a  bossy  enlargement  of  the  surface,  with  few  or  no  symptoms 
unless  the  portal  fisame  is  encroached  upon. 
Amyloid  Disease  may  result  from  syphilis  or  chronic  suppuration. 

Angioma  is  the  only  innocent  new  growth  which  is  not  rare.  May 
be  congenital  or  acqufred,  and  it  usually  grows  just  beneath  the 

CONGENITAL    CASES  form  large  masses  reaching  to  the  navel 

which  are  not  encapsuled. 
ACQUIRED    CASES   occur   at  about  60  as  multiple,  encapsuled 

tumours  about  It  to  i  in.  across. 

Carcinoma,  as  a  primary  growth,  may  ar: 
or  from  those  ol   the  bile-ducts.     The  n 
growths  are  common  and  multiple. 
Saixoma  is  very  rare  primarily,  but  common  secondary  to  bone  and 
melanotic  deposits. 

Symptoms  of  Malignant  Enlargement. — Nodular  enlarge- 
ment which  encroaches  upon  the  thorax  and  abdomen- 
Jaundice,  emaciation,  cachexia,  and  ascites  are  common,  if 
death  does  not  occur  Irom  the  primary  disease. 

NEOPLASMS  OF  GALL-BLADDER   AND   DUCTS. 

Sarcoma,  papilloma,  and  fibroma  are  very  rare. 
Carcinoma. 

PATHOLOGY.— Generally   scirrtious.     Columnar-celled — from   epi- 
thelial lining.      Spheroidal-celled — from  mucous  glands,      go  per 

cent  associated  with  gall-stones.     Growth  begins  ir  -   —    - 

brane.  and  at  first  is  a  localized  growth. 
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Neoplaams  of  Gall-BUdder  and  Ducts— Carcinoma,  conlintied. 

SYMPTOMS. 

In  Early  Stage  :   Very  vague  and  indefinite. 
In  Advanced  Stage  : — 

Jaundice  in   70  per   cent  of  cases.     From   impaction  of 
calculus  or  growth,  from  invasion  of  ducts,  from  pressnre 
oi  glands  at  portal  fissure. 
Pain. — Sharp  and  paroxysmal,  or  constant  and  gnawing. 
Tumour. — Hard,  nodular.     Sometimes  suppurating. 
Loss     of     weight.     Spontaneous     hiemorrhages.     Gastro- 
intestinal disturbances. 
SEX. — Women  are  attacked  three  times  more  often  than  males. 
AGE. — Between  50  and  60. 

DIAGNOSIS  from  carcinoma  of  liver  secondary  to  other  growth  ; 
carcinoma  of  pylorus  or  pancreas. 

Treatment. — If  diagnosed  before  infiltration  of  liver  has  begun, 

remove  gall-bladder  and  resect  adjacent  part  of  Uver. 
Prognosis. — Liie  lasts  few  months  to  two  years. 
Malignant    Gro-wUis    o{    Bllc-dncts. — Columnar-celled    caxci- 
noma.     Common  bile-duct  in  duodenum  b  usual  seat,  but  any 
other  part  may  be  afiected. 

Begins  as  a  papillary  or  submucous  growth.     Constricts  duct. 
Invades    pancreas,    duodenum,    etc.     Seldom    larger     than 
hazel  or  walnut. 
No  special  relation  to  gall-stone.s.     Both  sexes  equally  afiected. 
SYMPTOMS.— Indefinite    pains   in    area    of   eighth   dorsal    nerve. 
Gradual  onset  of  jaundice  with  all  its  signs.     Hiemorrhages— 
cutaneous    and    mucous.      Skin    becomes    oUve-green.      Intense 
itching.     Enlargement    of    hver    and    gall-bladder.     Slow    pulse. 
Cholsemia — drowsiness,  vomiting,  delirium. 
DIAGNOSIS. 

From    Impacted    Gall-stone. — History    of    colic.      Duration 

not  more  than  few  months  in  cancer. 
From  Cancer  of  Head  of  Pancreas. — Almost  impossible. 
TREATMENT.— Cholecystenteros  to  my  is  the  only  possible  opera- 
tion in  most  cases.     Results  are  bad.     Hemorrhage  is  so  very- 
liable  to  occur  in  jaundiced  subject's. 

Removal  of  growth  is  very  seldom  possible. 
PROGNOSIS,— Seldom  live  more  than  three  months  after  jaundice 
has  become  established. 
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Chapter    XLI. 
DISEASES  OF  THE  PANCREAS. 

Diabetes. — Is  caused  by  total  removal  or  destruction  of  the  pancreas 
by  atrophy  or  new  growth. 

Is  associated  with,  fatty  and  fibrous  degeneration  of  the  pancreas 

Interacinar   pancreatitis,    with    destruction   of   certain   special 

cells  called   the   islands   of  Langerhans,   is  the   lesion  most 

frequently  found  in  pancreatic  diabetes. 
Injary.— Is  very  rare,  and  then  usually  fatal. 

A  blood-cyst  may  form  in  the  lesser  peritoneal  cavity,  and  in 

this  pancreatic  ferments  are  present. 
Treat  by  opening  and  emptying  from  in  front,  with  ligature  of 

bleeding  vessels  and  drainage  from  behind. 

PANCREATITIS. 
Etiology. — The  relation  of  the  pancreatic  duct  to  the  common  bile- 
duct,  the  two  having  a  common  opening  into  the  duodenum, 
make  any  obstruction  of  the  ampulla  of  Vater  (the  common 
opening)  by  a  gall-stone  likely  to  produce  pancreatic  obstruction 
and  inflammation. 

INJURY  by  an  abdominal  contusion  or  operation  may  lead  to  sub- 
acute or  chronic  pancreatitis. 

BACTERIAL  INFECTION  from  the  intestine  or  bUe-ducts. 
Pathology. 

ABSENCE  OF  PANCREATIC  DIGESTION,  as  shown  by  :  (i)  The 
presence  of  undigested  meat  fibres  in  a  patient  not  suffering  from 
diarrhcea  ;  (i)  Abundant  undigested  fat  in  the  motions,  causing 
the  pale  stools. 

FAT  NECROSIS,  i.e..  a  splitting  up  of  fat  into  glycerin  and  fatty 
acids.  The  latter  remain  as  opaque  masses  in  the  tissues,  united 
to  calcium  salts.  It  is  the  result  of  the  diffusion  of  the  fat-splitting 
pancreatic  ferment  in  the  blood.  It  occurs  chieHy  in  the 
abdominal  fat,  both  visceral  and  parietal.  It  is  common  in  acute 
and  subacute  pancreatitu,  but  rare  in  the  chronic. 

II.tMORRHAGE. — Is  conspicuous  and  well  marked  in  the  majority 
of  the  acute  cases.  It  occurs:  (i)  In  the  pancreas  itself; 
(:}  Into  the  peritoneal  tissues  around.  It  may  be  due  to  the 
action  of  the  glycerin  liberated  by  the  fat-splitting  process,  and 
is  often  increased  by  co-incident  jaundice. 

*Kol»on  &  MuyEibui,  "  DiButs  of  l1 
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Pancreatitis — Pathology,  continued. 

CRYSTAJLS  IN  THE  URINE.— In  iiia,ny  cases  of  obstructive  and 
acute  pancreatitis  the  urine  yields  a  crop  of  fine  yellow  crystals 
when  boiled  with  phenyl-hydrazine  after  oxidization  (Cammidge). 

VarieUes. 

1.  Acute  pancreatitis,  ending  fatally  within  two  or  three  days, 

2.  Subacute  pancreatitis,  lasting  several  weeks.  ^_ 

3.  Chronic  or  interstitial  pancreatitis,  lasting  indefinitely.        ^^H 
Acate  PancreatJUs.  ^^| 

ONSET  is  sudden,  but  may  be  preceded  by  a  blow.  ^^H 

SEVERE  PAIN  AND  TENDERNESS,  and  swelling  in   the  e^^ 

gastrium. 
SHOCK  is  profound,  the  pulse  small  and  quick,  the  temperature 

suhnormal. 
SEVERE  VOMITING  and  marked  constipation.     The  latter  may 

yield  to  enemata  and  give  place  to  diarrhcea. 

Case  presents   signs  and  course  of  ActjTE   Peritonitis   of  an 

upper  abdominal  type,  and  ends  fatally  in  about  three  days. 

DIAGNOSIS  is  seldom  possible  from  ruptured  gastric  or  duodenal 

ulcer,  and  is  often  confused  with  acute  obstruction. 
PATHOLOGY. — Gangrene    or     extensive     haemorrhage     into     the 

pancreas,  with  marked  fat  necrosis. 
TREATMENT.— Median    incision    establishes    the    diagnosis     by 

finding  { 1 )  The  swelling  and  hemorrhage  in  the  pancreatic  region  : 

(2)  The  fat  necrosis.     The  organ   should   then   be  explored  and 

drained  through  the  left  costo-vertobral  angle. 
Subacute  Pancreatitis. 

LESS   SUDDEN   IN  ITS   ONSET,   and   marked   with   much   less 

collapse  than  the  acute  variety. 
VOMITING  is  not  so  severe. 
DIARRHCEA  becomes  prominent,  blood  and  pus  being  passed  in 

the  stools. 
A  VERY  IRREGULAR  TEMPERATURE,  rising  to  103-105°  F. 

in  the  evening. 
LOSS  OF  FLESH  very  rapid. 
MARKED  TENDERNESS ;  a  definite  swelling  or  an  abscess  may 

form  over  the  pancreas. 
THE  ABSCESS  may  traclt  ;   (i)  Up  as  a  subphrenic  ;    (2)  Out  as  a 

peri-renal  ;   (3)  Down  as  an  iliac  or  psoas  ;  or  (4)  Forwards  as  a 

peritoneal  abscess. 

Case  lasts  for  weeks  or  months,  and  may  recover. 
TREATMENT.— Calomel  and  salol  by  mouth.     Gastric  lavage,  and 
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Chronic  Pancreatitis. 

CAUSES.— (I)  Biliary  catarrh  or  calcuU  in  the  termination  of  the    j 
common  bile-duct,  which  a.ko  obstruct  the  duct  of  the  pancreas  ;    i 
(a)  Catarrii,  ulcer,  or  sepsis  in  the  duodenum  ;   (3)  A  pre-eKisting 
acnte  or  subacute  pancreatitis. 

ONSET  is  usually  gradual,  but  it  may  be  sudden,  with  pain  and   ' 

PAIN  may  be  both  continuous  and  paroxysmal,  and  in  both  c; 

is  in  the  epigastrium  above  the  navel. 
JAUNDICE  is  well  marked,  and  deepens  with  each  paroxysm  of 

pain. 
ASTHENIA,   with   loss   of   flesh   and   digestive   disturbance,   t 

dyspepsia  and  vomiting,  are  well  marked. 
STOOLS  are   copious,  loose,  light- coloured,  offensive,  and  contain    { 

HECTIC  FEVER  with  rigors  is  not  infrequent. 

THE  HEAD  OF  THE  PANCREAS  can  be  felt  as  a  hard  tumour, 

and  often  the  gall-bladder  is  distended. 
VARIETIES. 

I.  Syphilitic,  found  in  the  congenital  disease  in  infants. 
I.  Interlobular.     Afiects   the   tissue   between   the  lobules,  and    1 
the  islands  of  Laugerhans  escape.     It  is  the  commaa  form 
arising  from  duct  infection,  and  produces  no  glycosuria. 
3.  Interacinar.     The  inflammatory  fibrous  tissue  penetrates  the    ' 
lobules   and    invades    the    islands    of   Langerhans.     It   is 
associated  with  diabetes. 
ANATOMY. — Suppurative  catarrh  of  the  pancreatic  ducts.     Inter- 
stitial inflammation  of  the  gland,  with  sweUing  at  first  and  con* 
traction    later.     Adhesions    of    duodenum,    pylorus,    and    gall- 
bladder, with  distention  of  the  latter. 
DIAGNOSIS. — Is  usually  confused  with  chronic  gall-stone  cases, 
and  only  recognized  during  the  operation.     The  tenderness  in  the 
mid-Une,  and  tumour,  may  make  it  clear. 

Cancer  of  the  Head  of  the  Pancreas  is  often  indistinguish- 
able &oni   this   disease.      The    onset  is  in  older  people,  is 
more  painless,  and  the  course  more  rapid. 
COURSE. — May  last  for  years  unless  glycosuria  supervenes. 
TREATMENT. — Drainage    by    the    Cholecystostomy    operation. 
If  a  calculus  be  in  the  ampulla  of  Vater,  it  should  be  removed 
through  the  duodenum. 


Pancreatic  Cyata. 

CLASSIFIC.\TION.— ( 1 )  Retention  ;      (2)  Proliferation;      (3)  Hy- 
datid ;    (4)  Congenital ;    (5)  Hicmorrhagic  ;    (6)  Pseudo-cisAa- 


Pancreatitic  CygtB—Classifi cation,  conlinued. 

J.  Retention  Cysts. — Caused  by  a  calculus,  interstitial  fi 
pressure  of  a  tumour  of  the  iluodenum,  oc  kinking, 
the  majority  of  simple  cysts. 
2.  Proliferation    Cysts. — Either    adenomata,    Uke    o 


3.  Hydatid  Cvsts. — Very  rare.  _ 

4.  Hsemorrhagic. — May  be  left  after  the  absorption  of  blood 

from  a  cavity  in  or  round  the  pancreas. 

5.  Congenital  Cystic  disease,  similar  to  that  of  the  kidneys 

and  liver. 

6.  PsEUDO-cvsis. — Lying    in    iront   of    the    pancreas,    often 

following  trauma.     Probably  are   simply   formed   by   the 

filling  of  tlie  lesser  peritoneal  sac  with  duid  exuded   by 

injury  of  the  pancreas. 

ANATOMY. — Usually  in  the  body  of  the  gland  and  often  of  large 

size,  holding  fifteen  to  twenty  litres.     The  inner  wall  is  smooth, 

bat  in  proliferation  cysts  there  are  sometimes  papillomata.     Dense 

adhesions  are  the  rule. 

Fluid  is  dark,  viscid,  and   mucoid,  and   may  contain   proteo- 
lytic, emulsifying  and  amylolytic  ferments. 
SYMPTOMS. — Epigastric   pain.     Dyspepsia,   vomiting,   and   rapid 
loss  of  flesh.     Alterations  in  the  fsces  or  urino  (fat  or  sugar)  are 
exceptional.     Absence  of  pancreatic  secretion  in  the  intestine  is 
shown  by  Sahh's  sign,  viz.,  the  fact  that  salol  is  not  decomposed 
into  salicylic  and  carbolic  acids,  whose  presence  in  normal  cases 
can  be  detected  in  the  urine. 
SIGNS. — An  epigastric  elastic  swelling  rather  to  the  left  of  the  mid- 
line.    It  is  usually  behind  the  stomach  and  transverse  colon.     It 
may  take  four  different  courses  in  its  growth  : — - 

1.  Between  the  stomach  above  and  the  colon  below,  both  lying 

in  front  of  it.     This  is  much  the  commonest. 

2.  Above  the  stomach,  behind  the  gastrohepatic  omentum. 

3.  Into  the  layers  of  the  transverse  mesocolon. 

4.  Below  the  transverse  colon. 
When  it  becomes  large  it  fills  the  whole  abdomen.     It  is  usuallj 

fixed,  and  moves  very  little  with  respiration. 
DIAGNOSIS, — From  cysta  of  the  left  kidney,  liver,  spleen,  mesentery, 

omentum,  and  ovary. 
TREATMENT. 

Evacuation  and   Drainage. — Median  incision.     ( 

cyst  between  the  stomach  and  transverse  colon,  stitching  it 
to  the  parietes.  and  draining. 
Extirpation  is  rarely  possible. 

Cxrcinoma. — May  be  scirrhous,  encephaloid,  columnar,  or  colloid. 
Usually  in  the  head  of  the  gland.     It  spreads  thence  into  the 
^^      bile-duct,  duodenum,  colon,  ureter,  portal  vein. 
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SYMPTOMS. — Pain  is  gradual  in  onset,  but  usually  severe. 
Jaundice  with  enlargement  of  the  gall-bladder  is  chronic.  Very 
deep,  and  often  accompanied  by  enlargement  of  the  liver.  Tumour 
is  only  felt  in  about  a  quarter  of  the  cases.  Rapid  wasting, 
vomiting,  copious  foul  stools  containing  undigested  fat  and 
muscle  fibre. 

COMPLICATIONS.— In  addition  to  the  usual  (i)  Biliary  obstruc- 
tion, there  may  be:  (2)  Pyloric  obstruction;  or  (3)  Ascites  from 
pressure  on  the  vena  cava  and  portal  vein. 

DIAGNOSIS. — From  Gall-stones,  by  the  painless  onset  of  jaundice, 
the  enlargement  of  the  gall-bladder,  and  the  rapid  emaciation. 

Other    Nevr   Grovrtlis   are   adenoma  and  sarcoma.     Both  very 
rare. 


Chapter    XLII.  ^^^^^^B 

AFFECTIONS  OF  THE  KIDNEYS      ^H 

AND  URETERS*  ^H 

CONGENITAL    ABNORMALITIES. 

Misplacements. — The  kidney  may  be  situated  over  the  sacr<>iliac 
joiot,  in  the  pelvis  or  near  the  internal  abdominal  ring,  whither  it 
Ls  probably  dragged  by  the  descent  of  the  testis.  This  extreme 
displacement,  wliich  is  very  rare,  may  cause  pain  especially  during 
menstniatiot!  or  pregnancy. 
Mallormation.— Division  into  two  or  many  lobes,  such  as  is  normal 
in  many  animals,  is  comparatively  common  but  of  no  clinical 
significance. 

DOUBLE  URETER,  which  may  afiect  only  the  upper  part  or  the 
whole  length  to  the  bladder,  is  fairly  common. 

SUPERNUMERARY  VESSELS  are  common.     The  accessory  renal 
artery  usually  comes  oS  separately  from  the  aorta  below   the 
main  renal  artery,  and  it  may  form  a  band  over  which  the  ureter 
becomes  kinked,  thus  bringing  about  hydronephrosis. 
Nnmber. 

ABSENCE  OF  ONE  KIDNEY  is  excessively  rare,  probably  less 
than   I  in  5000  cases, 

CONGENITAL  ATROPHY  OF  ONE  KIDNEY  is  commoner  than 
the  above,  and  probably  accounts  for  many  cases  which  ore 
included  in  that  category.  The  kidney  is  represented  by  a  fibrous 
mass,  the  ureter  by  a  slender  cord,  and  its  vesical  orifice  by  a 
dimple.  In  both  this  and  the  last  the  opposite  kidney  is  hyper- 
trophied  to  nearly  double  the  normal  size. 

FUSION  OF  THE  TWO  KIDNEYS  INTO  A  SINGLE  MASS.— 
This  is  the  most  important  of  all  the  serious  forms  of  congenital 
abnormality.  It  usually  forms  a  horse -shoe  viscus,  the  two 
kidneys  being  united  at  their  lower  pole  and  generally  being  lower 
than  normal.  They  may  form  a  disc  or  S-shaped  organ  ia  one 
lumbar  region  or  ia  the  pelvis.  Unlike  the  conditions  when  one 
kidney  is  atrophied  or  absent,  it  gives  no  evidence  by  cystoscopic 
CKamination,  as  the  ureteric  orifices  are  normal. 

MOVABLE   KIDNEY. 

Degrees  of  Mobility. 

.  MOVABLE    BEHIND   THE   PERITONEUM.— '■  Cinder-sUting 
„.T.:,;...  "      t7:..,.„_  ;..   ._  .^jtjj  i(_,  (g(jy  capsule. 
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a.  FLOATING  FORWARDS  as  wcU  as  downwards,  pushing  the 

peritoneum  before  it. 
3.  FLOATING  WITH  A  DISTINCT  MESONEPHROS  or  peritoneal 

EtJoIogy. — Women  form  80  per  cent  o£  cases.  Right  kidney 
affected  twelve  times  as  often  as  left.  Age  a.t  whicti  symptoms 
are  most  marked,  thirty  to  forty-five. 

Often    Follows  :     Repeated    pregnancy.     Rapid    emaciation 
which  deprives  the  kidney  of  some  of  its  iat  capsule.     Tight 
lacing,    p nailing    down    the    liver    and    kidney.     Flaxioual 
hyper;emia  associated  with  menstruation.     Blow  on  the  loin, 
or  violent  fall  on  the  feet.     Any  enlai'gement  of  the  kidney. 
Often  AssocrxTED  With  ;    Dilatation  of  tlie  stomach — Entero- 
ptosis — Melancholia . 
Anatomy. — ^Scarcity  or  absence  of  jjerinephric  fat.     Laxity  of  peri- 
toneum.   Kidney  is  large,  soft,  and  flabby.    Renal  vessels  elongated. 
CompIicatlona.^Dilated    pelvis    and    hydronephrosis.      Frequent 
kinking   of    the   ureter.     Pyelitis.     Calculus,    tumour,   or   other 
disease.     Lower  pole  is  tilted  forward  and  inward. 
Physical  Slgna.— Bimanual  palpation  can  grasp  the  lower  pole  of 
the   kidney.     Abdominal    tumour    is    formed    when    the    kidney 
"  floats."     It  is  generally    just  at    the  side    of  the   umbilicus. 
Abnormal  resonance  in  the  loin. 
Symptoms. 

PAIN. — Uncomfortable  sense  of  weight  or  movement  in  the  loin. 
Dragging  pain    in    the    abdomen    and   back,   worse  during  the 
menstrual  periods.     Occasional  crises  of  acute  agony  if  the  pedicle 
becomes  twisted. 
GASTRO-INTESTINAL  SYMPTOMS.— Dyspepsia  and   dilatation 
of  the  stomach,  possibly  due  to  a  kinking  of  the  duodenum.     Colic 
with  constipation,   or  rarlly  diarrhcea,  from  a  dragging  on  the 
colon.       Violent   gastric   crises    ol    colic   and   vomiting   from   a 
dragging  on  the  renal  pedicle.     Transient  jaundice. 
URINARY  SYMPTOMS.— Slight  albuminuria,  pyuria,  or  lucmaturia, 
from   pyelitis   or   congestion.     Polyuria ,   with   ardent   desire   to 
micturate.      Pain     and     scanty     micturition,     alternating    with 
cessation  of  pain  and  polyuria,  points  to  kinking  of  the  ureter 
and  hydronephrosis.     Acute  pain,  ptassage  oi  albumin,  blood,  and 
casts,  point  to  torsion  of  the  renal  pedicle, 
NERVE   SYMPTOMS.— Hysteria,   neurasthenia,   melancholia,   and 
hypochondriasis.     Often  worse  during  menstruation. 
Diagnoat«. 

FROM  OTHER    KIDNEY  DISEASES,  e.g..  calculus,  tuberclo.  or 
new  growth. 

In  all  these  some  distinct  feature,  e.g.,  crystals,  bacilli,  or 
haematuria,  is  present,  and  the  course  of  the  disease  is  more 
definite  and  rapid. 
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Movable  Kidney — Diagnosis,  conliitued. 

FROM  OTHER  FORMS  OF  CHRONIC  ABDOMINAL  PAIN.— 

Ovaritis  or  prolapsed  ovaries.     Uterine  displacements.     Recurrent 
appendicitis.     Colic  and  constipation. 
FROM    OTHER    ABDOMINAL    SWELLINGS.— Abnormal    right 
lobe  of  the  Uver.     Call-bladder  distention  or  growth.     Abnormal 
spleen.     Growths  of  the  c^cum.     Ovarian  tumour. 

The  fact  that  the  kidney  can  be  replaced  in  the  loin,  and  the 
sickeninR  pain  felt  on  pressure  on  the  kidney,  are  the  main 
facts  which  prove  a  swelling  to  be  displaced  kidney. 
PrognoBlB. 

PROSPECT    OF    CURE.— After    inflammatory    atUcks.     If    the 

patient  becomes  fat.     Sometimes  after  pregnancy. 
PROSPECT    OF    BECOMING   WORSE.— When   associated    with 

enteroptosis  or  hydronephrosis. 
PROSPECT  OF  DANGER.— When  associated  with  occurrence  of 
renal  crises  ;    hydronephrosis  or  pyonephrosis  ;    increasing  con- 
stipation or  appendicitis. 

Treatment. 

PALLIATIVE. — Indicated  in  :   (i)  Mild  cases  :  (2)  Cases  associated 
with  hysteria  or  hypochondriasis  ;    {3)  General  enteroptosis. 
Consists  of  :   Rest,  fattening  diet.     Belt  with  pad  over  kidney 
region  :    must  be  applied  when  the  kidney  is  replaced. 
RADICAL. 

1,  Nephropexy. — When  symptoms  are  severe  and  not  relieved 

by  rest  and  belts.     When  hydronephrosis  is  present.     When 

Results  ;  1-2  per  cent  di 
the  pain  ;  ;o  per  cent 
symptoms. 

2.  NEPHRECTOMY.^Only  when 'the  kidney  is  disorganiied   by 

hydronephrosis  or  other  disease. 


4 


b 


INJURIES   OF   THE   KIDNEY. 
Sub-parietal  Injuries. 

Occara. — Most  commonly  in  men,  and  on  the  right  side. 

Anatomy. — Any  of  the  iollowing  lesions  may  occur  ;  Fatty  capsule 
torn— perinephric  hiematoma.  Peritoneum  torn — especially  in 
children.  Subcapsular  haemorrhage.  Rupture  of  the  parenchyma 
— hematoma.  Ruptwe  of  pelvis — bleeding  and  extravasation. 
Rupture  of  vessels.  Thrombosis  oi  vessels.  Total  pulping  of 
kidney.  Tearing  of  the  kidney  from  its  bilum.  Necrosis  or 
abscess  of  the  kidney. 


CONTUSION     OF    THE     KIDNEY 

Sympfoms. 

COLLAPSE.— Long  and  profound.     Often  delayed  when  it  h 

to  hcemorrhage.     Vomiting, 
ECCHYMOSIS. — In  kidney  region.     Round  the  external  abdominal 

ring  and  genitals. 
PAIN.^In  loin,  radiating  to  testis  and  thigh.     Pain  and  r 

of  testis  when  clot  is  in  the  ureter. 
TUMOUR. — In  kidney  region.     Painful  and  iU-aefined. 
Hj£MATURIA. — Commonest  and  most  characteristic  sign. 

It  Results  From:    (i)  Rupture  of  the  kidney;    (3)  Simple 
contusion     or    conation  ;      I3)  Embolus    or    thrombosis  ; 
(4)  Late  inflammation  ;   (5)  Pre-existing  cause,  e.g..  Rtone. 
It  may  be  Absent  in  ruptured  kidney:    (1)  When  rupture  is 
superficial;     (a)  Vessels   thrombosed;     (3)  Ureter   plugged; 
(4)  Kidney  torn  from  the  ureter. 
Characters, — Profuse.     Lasts  many  days,  but  may  be  inter- 
mittent.    May  have  clot  casts  of  the  ureter. 
MICTURITION.— Urgent  desire  for  micturition.     Pain  and  difficulty 
in  the  act.     Pus  and  casts  in  the  urine  from  late  nephritis. 
Oliguria  or  Anuria.— From  shock.     Injury  of  solitary  kidney. 

Injury  of  both  kidneys. 
Rbtention    of    Urine    (rare). — Blood-clot    in    the    bladder. 
Paralysis  of  abdominal  muscles. 
PERITONITIS.— When  the  peritoneum  has  been  torn. 
Reaults  of  severe  injuries:    (1)  Death  from  shock  or  haemorrhage  ; 
(1)  PERiiONiTts  ;    (3)  Inflammation   and  suppuration;    (4)  Oc- 
clusion of  ureters,  with  hydronephrosis,  pyonephrosis,  or  atrophy 
of  the   kidney  ;     (5)  Extravasation   of   urine  ;     (6)  Traumatic 
Nephritis. 

Treatment. 

FOR   SHOCK   AND  IN  MAJORITY   OF  CASES.— Morphia   and 

Ergot.     Purgation.     Leiter's  tubes. 
FOR      ACTIVE      ARTERIAL      H.EMORRHAGE.— Exploratory 

incision — Pack  rupture  with  gauie.     Wash  out  bladder  if  clots 

cannot  pass.     Cystotomy  if  bladder  is  full  of  clot. 
IN   SEVERE   CASES.— Clamp  pedicle.     Remove   kidney   later   if 

the  shock  is  severe. 
IN  PERITONEAL  EFFUSION.— Continue  loin  opening  in  front. 
{  LUMBAR  H.EMATOMA.— Open  and  drain. 

Incised  and  Penetrating  Wounds. 

i,  witli  addition  of: 

Wound  of  the 


[ 
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Injuries  of  Ibe  Kidney— Incised  and  Penetrating  Wounds,  continued. 
Treatment. 

WOUND. — Enlarge  a  small  wound.     Pack  and  drain  a  large  one, 

Locale  and  remove  any  foreign  body. 
HEMORRHAGE.— Expose   the   kidney.     Sew,   pack,   or    remove 

according  to  the  degree  of  gravity. 

PERINEPHRITIS.    PERINEPHRIC  ABSCESS. 

Varieties. — Sderii.'iing — Lipomatoiis— Purulent. 
Etiology ' 


i 


PRIMARY,  i.e..  UNCONNECTED  WITH  KIDNEY.— Traumatic 
— Sudden  chiL— Sequela  of  exanthemata. 

SECONDARY  TO  SOME  KIDNEY  LESION.— Pyelitis— Pj'elo- 
nephritia — Calculus — Cancer  or  tubercle — Disease  of  urethra, 
bladder,  or  prostate. 

SECONDARY  TO  OTHER  DISEASED  ORGAN.— Pelvic  inflam- 
mation.    Disease  of  colon,  appendix,  gall-bladder,  testis,  urethra, 

rectum,  uterus,  liver,  vertebrae.  I 

Symptoms.  ^^H 

1.  WITHOUT  SUPPURATION.  ^^H 

Pain  ^^^^H 

Stiff  Sfi»e  inclined  to  tender  side.  ^^^H 

Stiffness  in  Walking  and  inclination  to  one  side. 
Flexion  of  Thioh  and  Lordosis.     Complete  extension  of  thigh 
impossible.     Flexion,   abduction,   and    adduction    can    take 
place.     Can  stand  on  bad  leg  if  body  is  bent  over  to  bad 
side.     Sometimes  pain  in  knee.  '^^h 

Temperature   io3°-io4°  F.  ^^H 

Absence  of  Signs  of  Disease  of  Hip  Joint.  ^^^^| 

2.  WITH  SUPPURATION.  ^^H 

CoNsiiTOTiONAL  SYMPTOMS. — Temperature,  etc.  ^^* 

Obstinate  Constipation. 

Pain  deep-seated,  tlirobbing,  radiating,  and  variable.     Increased 

by  pressure. 
Increasrd    Resistance    and    weight    in    loin.     Dullness    to 

percussion,  fluctuation.     Redness  and  ledema  of  flank.      ^B^| 
Retraction  of  Testis  on  afiected  side.  ^^^H 

CEdeha  of  Foot  and  Leg  on  aflected  side.  ^^H 

Occasional  aniesthesia  or  paralysis  on  affected  side.  ^^^H 

URiNE.^Exceptionally  contains  blood  or  pns.  ^^* 

Pathology 

The  Abscess  varies  from  small  to  verv  large.    Often  gangrenous 
wails. 
^^^  Pos  IS  F.SCAL,  or  with  f^cal  odour.     Softening  and  inflammation 

^^^^^  of    kidney.     Pus    is    usually    behind    kidney.     May    bulge 

^^^^^k  peritoneum  forward.     Often  dense  adhesion  between  capsule 

^^^^^^  and  adipose  tissue. 

■  i 


Burst  into  ; 
pleural  aac  or  luog  (co 
and  thence  to  groin  or  buttock,  loin. 
The    NoN-suppURATiVE     Varieties    result    in    dense   fibrous 
adhesions  or  a  fibro-fatty  mass  round  the  kidney,  which  u 
compressed  and  itself  undergoes  fatty  degeneration. 

Progaoaia. — Generally  grave — 30  per  cent  die.    If  opened  early,  good. 
If  abscess  bursts  into  lung,  colon,  or  ureter,  there  is  still  a  ctmnce. 
If  abscess  bursts  into  pleura  or  peritoneum,  very  bad. 
Diagnosis  from  : —  ^ 

Lumbago, — No  fever  or  swelling;  bilateral. 
Nephralgia. — Periodic,  local  swelling  absent.     Hysteria. 
Organic  Disease.— Better  outline.     No  local  heat  or  cedema. 
Spinal    Disease. — No     inclination     to     one     side.      Angular 

Morbus  Cox«. — Local  signs  of  hip  joint.  , 

Sacho-iliac  Disease.— Local  signs  of  sacro-iliac  joint. 
Psoas  Abscess. — Nearer  mid-Une.     Spinal  symptoms.  * 

Blood     Extravasation, — Relation    to    injury.     Absence     of    ' 

ApPEiftjiciTis. — Symptoms  begin  in  iliac  fos.'a, 
F,«CAL  Accumulation, — Splenic  and  hepatic  tumours. 
Typhoid  fever,  empyema,  pneumonia. 

Diagnosis  of  Position. 

Upper  Tract  causes  chest  symptoms,  e.g,,  pleurisy. 

Middle  Tract  causes  pain  in  groin,  scrotum,  with  albuminuria.     I 

LowlTR  Tract  causes  pain  in  hip,  thigh,  and  knee.  ] 

Treatment. — Hot  fomentations.     Ointment  of  iodide  of   lead,  etc. 
Morphia.     Ajwrients,  etc. 

Early  and  Free  Incis;on,  with  draitiage. 

INTERSTITIAL    NEPHRITIS.  I 

(Pvelonephritis  ^viiboat  suppuration). 

EtioIoj!rY-^(0  ;\ll     (oniiitions     which    give    rise    to    obstruction; 

(1)  Traumatism  ;    (3)  Drugs — turpentine,  cantharides  (?).  I 

Symptoms. 

I.  CHRONIC  FORM.— Arising  from  obstruction. 
Insidious  Onset  ;    generally  no  rigor  or  chill. 
General    Malaise. — Small     and     rapid     pulse.     Drowsiness.      1 
Loss  of  appetite.     Flatulence.     Rapid  emaciation.     Thirst, 
nausea,  and  vomiting. 
Hectic. — Evening   temperature   ioo''-uij°   F.     For  days   and 

weeks,  with  variations.     Profuse  sweats. 
Urine, -—Condition  often  obscured  by  cystitis,  etc.     .\bundant.      . 
Low  specific  gravity.     Trace  of  albumin.     Pus  (torn  pyelitis.     I 
RzMissiQNS  and  relapses.  ^ 


Rjg^^ 
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Interstitial  Nephritis— Symptoms,  conlinued. 
2.  ACUTE  TRAUMATIC  NEPHRITIS. 
Begins  with  weU-marked  rigor. 
Hectic. — Well  maiked. 
Pain   in  loin   generally   one-sided.      Very   variable— acute   or 

dull.     Circumscribed  or  diffuse. 
Ukine. — Olteu     suppressed.      Blood.       Red     sandy      deposit. 

.Albumin  and  trace  of  pus. 
Typhoid  State  in  severe  infections. 

Diagnosis- 

Chronic  Form  : — From  any  form  of  clironic  blood-poisoning. 
Acute  Form  : — From  septicaemia  or  typhoid. 
Prognoaia. — Depends  on  cause  of  obstruction.     Suppression  is  very 

Patbology. — Thickened  granular  capsule.  Excessive  and  adherent 
perinephric  fat.  Pelvis  generally  dilated  or  inflamed.  Increase 
of  interstitial  connective  tissue,  consequent  distortioQ  of  tubules. 
Often  associated  witii  resulting  calculus.  Old  cases  prodnce 
"  cicatricial  contracted  kidney." 

Treatment.  * 

PRO PHY1.ACTIC.— Overcome  causes  of  retention.  CareftU  instru- 
mentation. Washing  out  decomposed  urine  from  bladder. 
PALLIATIVE,— Rest.  Warmth.  Aperients.  Hot  baths.  Packs. 
Cupping  and  hot  applications  to  loins.  Morphia  gr.  \,  atropine 
gr.  riij,  for  suppression.  Quinine  gr.  v-x  with  opium  IH^v— x,  for 
hectic.     Ergot  for  polyuria. 

SUPPURATION   OF  THE   KIDNEY. 

Methods  ol  Infection.— (i)  Through  circulation;  (z)  From  lower 
urinary  tract;  (3)  From  spread  of  neighbouring  suppuration; 
(4)  From  a  combination  of  above. 

Varieties. 

1,  DIFFUSE. — Suppurative  nephritis  from  the  circulation  or  ascend- 

ing  pyelitis  —  Suppurative     pyelonephritis  —  Suppurative    pyo- 

2.  CIRCUMSCRIBED. —Renal  abscess. 

Bacteria.- Chiefly  CoU  communis.     Streptococci  and  staphylococci. 

OBSTRUCTIVE.  -Phimosis  —  Gonorrhtea  —  Stricture  —  Stone  in 
bladder  —  Prostate  —  Bladder  paralysis  ^  CysUtia  —  Malignant 
disease — Pregnane y — Tumours — Pelvic  inflammation. 

GENERAL.— Diphtheria— Typhoid— Osteomyelitis— Infective  eg 
card  i  tis — Exanthe  ma  ta — Pys  mia — Erysipelas. 
.         DRUGS. — Turpentine  and  cantharides. 

TRAUMATISM  and  calcuU. 


tis — Infective  endij5_ 


Sytnptoms. 

ACUTE  (rare). — Typhoid  state.    High  fever,  delirium,  coma.    Rigors. 
CHRONIC. 

Temperature. — Continuously  high,   or  alternating  periods  of 

fever  with  remissions  of  several  days. 
Digestive  Organs.— Dry  mouth,  cracked  tongue,  etc.     Vomit- 
ing and  flatulence.     Constipation,  occasional  diarrhcea. 
Urine. — Large  quantity,  low  specific  gravity.     Small  qaantily 
of  urea.     Often  complicated  with  pus  or  mucus  from  cystitis 
(alkaline).     Often  pus  in  acid  urine  (pyelitis).     Little  or  no 
albumin. 
Profuse  Sweating.     Rigors.     Clammy  skin. 
Painful  Spasms  of  neck  of  bladder. 
Drowsy,  or  later  comatose. 

Pain  in  Loins  and  down  ureters  is  often  present,  but  often 
absent. 
Diagnosis  from  :— 

OTHER  CONDITIONS  OF  LOWER  URINARY  ORGANS.— By 

fever  and  digestive  distorbance. 
ACUTE  BRIGHT'S  DISEASE.— By  absence  of  coma,  convulsions, 
or  CFdema.     Abundant  urine. 

idary  abscesses  and  more  regular  sweats 


cute,  and  mental  symptoms  become  more 

ion.     General  course,  etc.  , 

D  tour  weeks,  unless  cause  of  obstruction 


Numerous  foci  of  suppura- 


PY^MI  A. —Presents 

and  rigors, 
SEPTICEMIA.— Is  n 

rapidly  marked. 

TYPHOID.— Widal's 

Prognosis.— Fatal  in 

can  be  removed. 
Pa-tholosy. — Increase    in    size   and    i 

tissue.     Adhesions  to  fatty  capsule. 

tion.     Radiating  yellow  streaks  of 

with  thickened  mucous  membrane. 

and  pus  cells  in  the  intertubular  tissui 

with  swelling  and  necrosis.     Coli  bacilli,  chiefly  in  tubules.     Cocci, 

mostly  in  lymphatics. 
Treattneii't. — Chiefly  prophylactic,  e.g.,  irrigation  of  bladder,  diet, 

HYDRONEPHROSIS. 
Cansea. — Some  form  of  gradual  or  intermittent  olistruction, 

CONGENITAL.— Phimosis.     Abnormalities  of   ureter.     Torsion  of 

penis.     Abnormalities  of  the  renal  vessels. 
ACQUIRED. — Urethral  stricture.     Prostatic  enlargement.     Vesical 
stone     or    new     growllis.     Vesical     systole     (sustained).     Pelvic 
tumours  or   displacements.     Bands   or  adhesions   of  peritoniti 
Ureteral   stenosis   from   ureteritis.     Ureteral   calculus,   valve, 
pocket.     Kinking  oi  ureter  from  mobility.     Traumatic  obatnictis 
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Hydronephroaia,  continued. 

Varieties. — (i)  Tliin-walled     cyst — atrophy    of    parenchyma  ;     (i) 

Hyper trophied  parenchyma  round  dilated  calyces. 
Pathology- — Different  degrees  of  dilatation  of  pelvis  and  calyces, 

with  varying  atrophy  of  parenchyma.     Fluid  consists   ot  water 

and    sodium    chloride.      Cells,    phosphates,    albumin     frequent. 

Cholesterin  occasional. 
SymptoniB.— Twice  as  common  in  women  as  in  men.     There  are  t«-o 

clinical  groups  of  cases  : — 

1.  THOSE  OF  SLIGHT  DEGREE,  where  there  is:    Little  or  no 

atrophy  of  renal  parenchyma — No  palpable  tumour. 
SvuproMs. — Occasional  atlacks  of  pain  in  the  loin  and  scanty 
micturition.     Relieved  by  alternating  polyuria. 

2.  THOSE  OF  ADVANCED  DEGREE,  where  there  are  :— 

Atrophy  of  the  renal  parenchyma. 

Large  Palpable  Tumour. — Dull,  large,  with  all  the  characters 
of  a  renal  tumour.  Fluctuates,  often  lobolated.  May  con- 
tain several  gallons  of  fluid. 

Pain. — 0(len  absent.  Occurs  in  back  and  along  the  ureter. 
Very  severe  if  rupture  occurs. 

iNTEHMiTiENCE.^Pain,  tumour,  and  scanty  urine  alternate 
with  ease,  no  tumour,  and  polyuria. 

Anuria  oh  Uremia  occurs  in  the  rare  cases  where  the  disease 
is  bilateral. 
DiagnOBla    from :   Renal  abscess — Perinephric  abscess — Perinephric 
extravasation — Pyonephrosis — Hydatid    of    kidney — Hydatid    of 
liver — Ovarian  cyst — Ascites. 
Treatment. — None  required  in  small  cases  with  few  symptoms. 

Tapping. — For  left  kidney  ;  spot  anterior  to  last  intercostal 
space.  For  right  kidney  :  spot  mid  between  last  rib  and 
iliac  crest,   and   2^  in,   behind  anterior  superior  spine. 

Nephropexy  in  cases  resulting  from  mobility. 

Nephhotomv. — Remove  ureteral  obstruction,  or  establish 
lumbar  drain,  or  remove  kidney,  either  primarily  or 
secondarily. 

PYONEPHROSIS. 

Either  (l)  Sepsis  added  to  hydronephrosis;  or  {l)  Septic  p)rocess 
and  dilatation  together;  or  (j)  Septic  process  followed  by 
dilatation. 
Etiologiy. — All  causes  of  hydronephrosis,  with  sepsis  added.  Especi- 
ally calculous  pyelitis.  Cancer  of  uterus  or  other  pelvic  organ. 
Movable  kidney.     Pregnancy.     Almost  alwa}^  on  right  side. 

Anatomy. — Glandular  structure  may  be  destroyed.  Many-chambered 
sac.  Perinephritis,  fatty,  sclerosing,  or  suppurating.  Septa 
between  loculi  consist  ol  sclerosed  parenchyma.     Loculi  may  be 


separate  or  communicate  with   one  another,   o 

cavity.     Cavity  is  often  shut  off  from  the  ureter 

Adhesions  form,  and  FiSTUi.,^  may  follow,  inl 

stomach,  peritoneum,  diaphragm  (on  left). 


'  the  loi: 


ContentB. — Pas  and  urine  in  different  proportions.    Cheesy  material. 
Calcnli  either  primary  or  secondary. 

SytnptomB. — Generally  preceded  by  those  of  cystitis  or  obstruction. 

In  acute  cases,  rigors,  diarrhrFa,  and  sickness.     In  chronic  cases, 

hectic  condition.     Emaciation  and  prostration. 

TUMOUR. — Often  extends  upwards,  covered  by  rihs  so  as  to  be 

impalpable.     Sometimes    is    lobnlated    and    fluctuating.     Som»- 

PAIN. — Dull   ache,    with    acate    exacerbations.     Tenderness   most 

marlted  in  front. 
URINE.— Varying    amount    of    pus,    little    blood.     Intermittent 

pyuria.     Often  masked  by  cystitis. 

Diagnosis. — Especially   from   hydronephrosis,   perinephric   abscess,    . 

pyelonephritis,  tubercle  of  kidney. 
PrognoaJa  depends  on  condition  of  other  kidney  and  curability  of 

Tresitnient. 

1.  Remove     Cause,    e.g..    Stricture,     prostatic    enlargement, 

stone  in  bladder,  etc. 

2.  Treat  CysTwis, 

3.  Diluent  Drinks.      Milk  diet.     Urotropin,  etc.      Fomenta- 

4.  Operation. — When  diagnosis  is  plain. 
OPERATIVE  TREATMENT. 

1.  Nephrotomy,  with  free  drainage. 

2.  Remove  calculus. 

3.  Break  down  septa  between  locuii. 

4.  Nephrectomy   in    cases   where   nephrotomy    has    failed, 

when  kidney  is  hopelessly  disorganized. 


RENAL  TUBERCULOSIS. 
Etlotogy. 

CHANNELS     OF     INFECTION.— BI00.I     stream— Lymphatics- 
Ureter — Contiguity  (rare). 

PREDISPOSING      CAUSES,— General      debility— I^al     debUity 
(retention  of  urine) — Traumatism. 

AGE  — Miliary,  among  children  (under  ten).     Caseous,  among  young 
adults. 

BOTH  KIDNEYS  generally  affected  in  miliary  tubercle.     In  casi 
tubercle,  in  about  hall  the  cases  only  one  is  diseased. 
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Renal  Tuberculosis,  runtinued. 
Pathology  and  Idorbld  Anatomy. 

ACUTE  MILIARY.— Grey  granulations  in  course  of   blood-vessels, 

INFILTRATING  OR  CASEOUS,— In  a.'^centling  tuberculosis   the 
pyramids  are  most  involved,   and  large  vomicae  open   into   the 

IN  DESCENDING  TYPE,  where  infection  is  by  the  blood-vessels, 
the  caseous  masses  are  most  developed  in  the  cortex.  Openings 
of  vomica;  into  pelvis  are  small.  Ureter  and  pelvis  comparatively 
healthy. 
IN  VERY  CHRONIC  CASES  there  is  only  an  "  intertubulai 
cirrhosis." 

Ureter  is  often   blocked   with  cheesy  debris,   with  resulting 

hydro-  or  pyonephrosis. 
Cavity  of  Pelvis  and  Uheter  are  often  ulcerated,  and  olcera- 
tion    extends    into    parenchyma,    forming    large,     irregular 


CompUcatioiiB. — Tuberculous  infection  of:  (i)  Opposite  kidney  in 
SO  per  cent  of  cases;  (2)  Vesiculae  seminales,  vas,  epididymis; 
(3)  Bladder  and  other  organs.  Varying  degrees  of  perinephritis, 
with  great  thickening. 

Symptom  B. 

PAIN. — Slight  at  first — Severe  later— Attacks  o£  colic  from  bloclw 

ureter — Some  tenderness  on  palpation. 
TUMOUR. ^Moderate  size,  often  due  to  perinephritis — Ballotteraent 

well  marked — May  be  lobulated. 
URINE. ^ — Polyuria — Acid — Pyuria  and  hematuria — Urea  and  phos- 
phates diminished — Great  variations  due  to  blocking  wete 
PYURIA. — Dirty  grey  pus  in  small  quantity — Mixed  with  c 

masses  and  phosphatic  debris. 
H-EMATURIA.— Very    constant    symptom— Slight 

Sometimes  clots  moulded  in  ureter. 
BACILLI. — Tubercle   bacillus   in   small   numbers   and   difficult   of 

detection.     Septic  organisms  become  abundant  late  in  the  disease. 

Absence   of  other   organisms   in   acid   purulent   urine    points   to 

tubercle. 
CYSTOSCOPY.— Ureteral  orifice  is  red,  with  pouting,  swollen  lip?, 

oc  retracted.      Methylene  blue   given   as   a   hypodermic   ia    not 

BKcreted,  or  excreted  very  slowly,  by  the  diseased  kidney. 
PER  RECTUM  OR  VAGINAM,— The  thickened  ureter  may  s 

times  be  felt. 
^^    ALBUMINURI.\. — Always  present  when  pelvis  is  diseased. 
^^    POLYURIA.— Very  marked,  especially  at  night. 


ackeJB 

b.  caseaq^H 
moant^^H 


TUBEECULOUS    KIDNEY 


DYSURIA.— Pain  i 

Sometimes  dne  to  phosphatic 
CONSTITUTIONAL.— Evening  temperature  raised  ti 

if  secondary  sepsis  has  occurred,  to  103-104°  F.      Loss  of  flesh.  I 

Anaemia.     Rigors  and  sweats  in  last  stage. 

DiagnOBis. 

FROM    PYELONEPHRITIS.— History    of    case.      Thickening    . 

ureter.     Presence  of  tubercle  bacilli. 
FROM     CALCULUS     OF     KIDNEY.— Constitutional     condition."! 

Vesical  irritation.     Hcematuria  occurs  during  rest,  and  is  slight.  ¥ 

Tubercle  bacilli,  especially  by  inoculation  experiments. 
FROM   NEW   GROWTHS.— Hematuria   is    much   less   abundant.. | 

Constant  pyuria.     Hectic. 

□iagnoalaof  which  Kidney. — Side  of  tendernesi^,  pain,  or  tumour 
If  there  is  intermittent  pyuria  it  is  evidence  that  one  kidney  is 
healthy.      Cystoscope    and    ureteral    catheter.      Methylene    blue 

Prognosim. — May  last  five  years.  Secondary  pyogenic  infection  is 
the  gravest  complication.  Occasionally  undergoes  spontaneous 
cure.  Operative  prognosis  is  about  20  per  cent  mortality. 
Ultimate  result  in  successful  cases  is  very  g 

Treatment. 

GENERAL.— Diet,  climate,  etc. 
OPERATIVE  TREATMENT, 

1.  Nephheciomv. — Where  opfwsite  kidney  is  souBd.    Opera- 1 

tion   of  emergency   for  hemorrhage,   colic,   pyonephros' 
Useless  when  advanced  tubercle  exists  elsewhere. 

2.  Nephro-ubeterectomv.^ — ^When  ureter  is  diseased. 

3.  Nephrotomy.— Where     pyimephrosis     is     chief    symptom.  I 

Where  other  kidney  is  uncertain.  I 

4.  Partcai.  Nephrectomy. — When  disease  is  limited  to  a  partj 

oi  the  kidney. 

RENAL   CALCULUS, 
Stmctnre. 

PRIMARY.- Uric  acid  1 

Urates  of  soda  or 
Oxalate  ol  lime 
Phosphate  of  lime 
Carbonate  o£  Ume 
Cystin  I 
Xanthin  r  In  acid 
Indigo      I 
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Renal  Calculus — Structure,  continued. 

SECONDARY.— (To  septic  processes).  \ 

Mixed  phiKphates  C  ™     n     i- 

Phosphates  of  ammonia  and   i  Ffo™  ^Ikalme 

magnesia  1 

Carbonate  of  lime  ' 

Large    Calcvli    consist    oi    secondary   deposits    on    primary 

nuclei. 
Nucleus. — Urate  of  ammonia  when  formed  in  infancy.     Uric 
acid,  adults.     Oxalate  of  lime,  after  forty.     Bacteri<i — only 
exceptionally. 
Number. — Oxalate  generally  single.     May  be  up  to  200. 
Proportion  of  Different  Varieties. — Uric  acid   is   75   per 
cent  of  all  calculi.     Oxalate  of  lime  is  the  majority  of  those 
removed,  because  they  cause  more  suffering. 
APPEARANCE  AND  CONSISTENCE. 
Uric  acid — hard,  smooth,  fawn  red. 
Urates — hght  yellow,  soft,  friable. 
OKalate — hard,  rough,  dark. 
Phosphates — clialky,  mortary. 
Carbonate  of  Ume — round,  white,  hard. 
Cystin — soft,  crystalline,  yellowish  green. 
Xanthin — smooth,  hard,  cinnamon  red. 
SITUATION. — Pelvis,  calyces,  ureteral  orifice,  or  parenchyma. 

EUology-— In  both  kidneys  in  50  per  cent  o£  all  cas' 

Age..— Found  at  all  ages.     Clinically  very  rare  below  ten  years  ; 

common  between  twenty  and  fifty. 
Sex. — Slight  preponderance  of  males. 
Heredity.— In  uric  acid  stone  there  is  generally  a  well-marked 

family  history. 
Side. — Right  and  left  equally  afiected. 
Habits. — Sedentary  life  and  rich  diet. 
Water. — Lime  in  drinking  water. 
Climate. — More  frequent  in  hot  countries,  because  evaporation 

and  sweating  concentrate  the  urine. 
Injury. ^May  give  rise  to  calculus  round  a  blood-clot,  or  first 

give  symptoms  by  moving  a  calculus  that  has  been  present. 

Patfaogenesia. 

URIC    ACID. — Especially   before   tenth   and    after   fortieth    year. 

Derived  from  nuclein.     Acidity  of  urine.     Rich  diet,  little  exercise. 

Hepatic  congestion.     Gout.     Pernicious  anaemia,  leuksmia. 
URATES.— Especially  in  children.     Concentrated  urine  as  in  febrile 

conditions.     Dyspepsia. 
OXALATE  OF  LIME.— Commoner  in  men  than  women.     Nervous, 

irritable     temperament.     Studious     sedentary    habits.     Malaria. 

Rhubarb,   gooseberries,   tomatoes,   sorrel.      Poor  vegetable   diet. 

Excess   of  acid.     Formed   often   from   uric  acid.     Much  lime  in 

water  is  excreted  as  oxalate. 


1 


^"' 


PHOSPHATE  OF  LIME  AND  PHOSPHATE  OF  MAGNESIUM. 

—Due  to  presence  ot  fiKed  alkali  in  urine.     Excess  of  alkiline     I 

food.     Excess    of    ilme    in    food.     Granular    kidney,     Phthi'^is.    I 

Dyspepsia. 
AMMONIO-MAGNESIC     PHOSPHATE.— Due     to     inflammation 

producing  ammoniacal  urine.  j 

CARBONATE     OF     LIME.— Same     conditions     as    phosphates. 

Especially  associated  with  pus. 
CYSTIN, — Contains  sulphur.     Runs  in  families, 
.AGGLUTINATION  OF  CRYSTALS  to  form  a  stone  can  only  take 

place  in  presence  of  a  colloid  substance,  e.g.,  colouring  matters  of    J 

urine,  mucus,  pus,  or  albumin,  J 

PathofogY  of  Calcniotts  Kidney.  I 

ASEPTIC  CHANGES.  I 

Nephritis. — Desquamative,  interstitial.  I 

Hypertrophy     tirst.      Atrophy     later:      (i)  From      sclerosis;  ] 

(2)  From     pressure     of     hydronephrosis.     Hydronephrosis.  I 

Partial  hydronephrosis.     Increase   and  induration   of  libra-  I 

fatty  tissue.     Kidney  converted  into  lipomatous  mass,  I 

SEPTIC  CHANGES.— Suppurative  pyelonephritis,  with  secondary  I 

calculi.     Pyonephrosis,     Perinephritis    and    perinephric    abscess,  j 

External  or  internal  fistula.  1 

CHANGES   DUE  TO   P.ASSAGE   DOWN   URETER.— Impaction.  1 

ulceration,  etc, 

SymptomB. 

COLIC. 

Caused  bv  ;   Passage  of  stone  to  bladder— symptoms  will  cease    I 

unless  second  stone  lorms  or  ottly  a  fragment  of  first  is  passed. 

Impaction   of   stone    in    pelvis.     Passage    of    blood- clot    of    I 

mucopus.  ] 

Pain  shoots  down  leg,  testicle,  groin,  or  bladder.     Is  paroxysmal.    I 

Testicle  ts  retracted  and  becomes  tender. 

R1COR,  VouiTiHi;,  perspiration,  collapse.  J 

Urine  is  scanty,  blood-stained.      Frequent  micturition,  often    ] 
scalding.  1 

Attack  ends  suddenly. 

Stone  may  be  passed  soon  or  impacted  in  urethra. 
PAIN   OF  A  CONSTANT  CHARACTER.— In   loin,   abdomen,   in 
course  of  ureter,  testicle,  thigh.  Inner  side  of  leg  or  foot.     Dull 
ache  up  to  lancinating  pain.     Much  worse  after  movement.     Oltea 
worse  at  menstrual  periods.     Uric  add— least  pain.     Oxalate — 
acute  pain.     Phosphates — great  and  unremitting  pain. 
REFLEX  PAINS  :   In  opposite  kidney.     In  bladder — -frerjuent  and 
painful   micturition.     In   uterus  and   ovary  (especially   of  sama    I 
aide).     In  testicle.      In   gastro-intestinal   tract — colic,   vomiting,   J 


i 


896     AFFECTIONS     OF    KIDNEYS    &    VR 

Renal  Calculus— Symptom  a,  catiHnueil. 

HEMATURIA. — Almost   always    present    (microscopically    U   not 

otherwise).     Often  associated  with  pain  or  colic — generally  profuse 

for  two  or  three  days  after  colic  ceases.     Caused  or  increased  by 

movement.     Abated  or  stopped  by  rest. 
PYURIA. — Generally  only  slight  or  microscopical.     Urine  is  acid, 

and  pus  deposits  readily. 
TJRINE. — Hyaline  casta — Slight  albumin — Pus,  blood,  crystals. 
PHYSICAL  EXAMINATION.— Can   be  felt  in  thin  subjects  very 

rarely.     Tenderness  and  pricking  pain  on  bimaaual  examination. 

Greater  resistance  of  muscles  on  affected  side. 
URETERAL  CATHETER  and  CYSTOSCOPE  show  :    (Edema  of 

one  ureteral  orifice.     Difference  of  urine  on  two  sides. 
RADIOGRAPHY.— Oxalate  of  hme  give  best  shadows.     Phosphates 

give  dark  sliadows.     Pure  uric  acid  and  urates  give  faint  shadows. 
Diagnosis. 

I.  FROM  OTHER  RENAL  DISEASES. 

1.  Renal  Tuberculosis. — In  this  there  are:    Pain  and  hema- 

turia, not  influenced  by  rest.  Colic  only  occurring  when 
mncopus  is  passed — Tubercle  bacilli  in  the  urine,  or  other 
tuberculous  lesions. 

2.  Henal    Tumours. — In     these  ;      Tumour    rapidly     grows. 

HEcmaturia  is  much  more  copious.  Pain  is  more  constant 
and  less  colicky. 

3.  Movable  Kidney. — In  this:    The  kidney  mobility  can  be 

felt.  There  is  absence  of  crystals  in  the  urine.  The  two 
conditions  may  co-exiat. 

4.  Ubetehitis  or  KiNKiMG  of  valve  or  the  ureter.^In  these : 

Intermittent  hydronephrosis.  Absence  of  crystals.  The 
two  conditions  often  co-exist. 

5.  LiTHiASis. — In  this  ;    Ha;maturia,  pyuria,  or  albuminuria  are 

rare  and  scanty.  The  symptoms  rapidly  disappear  under 
suitable  treatment  with  alkalies,  piperazine,  etc, 

6.  Nephritis. — In  this  :  Urine  is  of  low  specific  gravity.     Casts 

are  frequent  and  constant.     Crystals  are  rare.     Pulse  of 

high  tension,  and  heart  is  hypertrophied. 
II.  FROM  DISEASES  OF  OTHER  ORGANS. 

1.  Lumbago  and  Intercostal  Neubaloia.    In  these  ;  the  pain 

is  related  to  muscular  eBort.     Generally  bilateral.     Muscles 

are  fixed  when  the  pain  is  present.     Absence  of  destructive 

renal  signs. 
a.  Spinal  Caries. — In  the^e :  Fixidity,  rigidity,  tenderness,  and 

pain   of   the   spine.     Urinary   symptoms,    if   present,    are 

associated  with  paraplegia. 

3.  Biliary  Colic. — In  thia  :  Relation  to  jaundice.  Signs  of 
tenderness  or  enlargement  of  the  gall-bladder. 

4.  Appendicitis  of  recurrent  variety. — la  thia  :  Tenderness 
over  McBurney's  point.  Tenderness  per  rectum.  Intes- 
tinal symptoms. 


5,  Gastric  or  Duodenal  Ulcers. — In  these  :  Relation  to  food. 
Dyspepsia,  vomiting. 

In  all  the  above,  except  sometimes  in  2,  there  is 
any  urine  changes. 

6.  Disease   in   the   Bladder— growth   or   stone.     In   these  ; 

Vesicat  irritation.     Pain  after  micturition.     Biood  comes 

at  the  end  of  micturition.     Cystoscope  shows  the  disease. 

IN     CASES     OF     UNCERTAINTY,    with     marked     symptoms: 

Exploratory   incLsion.     Incision   into   capsule   and   parenchj'nia.   I 

Passage  of  ureteral  bongie. 

Prognosia. 

DANGER  FROM  :   Impaction  in  ureter.     Cicatrization  a 

of   ureter.     Atrophy   of   kidney.     Hydronephrosis.     Suppurative   ] 
pyelonephritis.     Perinephric  inflammation,  suppuration.     Fistula. 
Affection  of  opposite  kidney.     Anuria. 
AFTER     OPERATION.  —  Nephrolithotomy :     2     per    cent     die. 
Nephrotomy  :    23  per  cent.     Nephrectomy  ;    29  per  cent. 
Treatment  of  renal  calculus. 
PROPHYLACTIC. 

Exercise  and  fresh  air. 

Avoid    malt   liquors,    port,     champagne,    vinegar    or    sal&dS'i 
containing  it,  rich  meats,  excess  of  butcher's  meat,  sweet- 
breads, liver,  kidneys. 
Plenty  of  Diluents  ;   Distilled  water,  Contrexeville  or  Vichy  | 

DRUGS. 

Alkalies,  bicarbonates,  potash,  soda. 

Citrate,  tartrate,  acetate  of  potash. 

Carbonate  and  benzoate  of  lithia. 

Piperazine   1 

Sidonal         ^  Diuretics,  solvents  of  uric  acid  and  antiseptic! 

Urotropin    ) 
OXALURIA.— As  above,  but  also: 

Avoid  hard  water,  green  fruits,  asparagus,  tomatoes,  rhubarb, 
gooseberries,  grapes. 

Tonics,  e.g..  Iron,  strychnine,  and  quinine. 
PHOSPHATURIA.— Treat    neurasthenia    and    dyspepsia.      Acids. 

SECONDARY    CALCULI.— Aseptic    precautions.     Avoid    mineral 

waters.     Urotropin,  etc. 
PALLIATIVE    TREATIVIENT.— For    pain    and    colic:     Morphia. 

Hot     bath.     Opium     and     belladonna     fomentatioiis.     Alkaline 

RADICAL  OR  SURGICAL  TREATMENT. 

Nephrolithotomy. — Operation  of  choice.      Syinptoms  which 
justify  it  are  :    Haematuria,  crystals  and  pus,  constant  pain 
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Renal  Calculus— Treatment,  conlinued. 

Nephrotomy. — For  calculous  pyonephrosis,  and  all  septic 
conditions  complicating  calculi. 

Nephbectomv. — Kidney  completely  destroyed.  After  nephro- 
tomy yiat  been  repeatedly  necessary.  For  intractable 
fistula  following  nephrotomy. 

Partial  Nephrectomy. — In  suitable  cases. 

Lumbar  incision  when  calculus  is  already  in  a  fistula  or  peri- 
leoal  abscess. 


CALCULOUS   ANURIA. 
EtioIoKy. 

CAUSES  ;    ([)  Blocking  of  ureter  by  small  stone  ;    {2)  Destruction 

of  kidney  by  large  stone. 
IMPLIES  either  only  one  fanctional  kidney,  or  (rare)  reflex  sup- 
pression in  the  opposite  kidney  which  has  been  injured. 
POSITION   OF   IMPACTION.— Renal  pelvis  13  per  cent;    upper 
end  of  ureter  60  per  cent;    middle  of  ureter  13  per  cent;    lower 
end  of  ureter  20  per  cent ;  bladder  (large  calculus)  4  per  cent, 
AGE  AND  SEX. — May  occur  at  any  age  or  either  sex.     Commonest 

in  males  over  forty, 
HISTORY. — Generally  :    antecedent  history  of  colic.     Sometimes  : 
disease  of  one  kidney  (other  than  calculus).     Rarely  :  Simultaneous 
blocking  of  both  ureters,  blocking  ureter  of  single  kidney. 
IMMEDIATE  CAUSE.— Some  jolt,  jar,  or  exercise. 
SymptotnB. 

ONSET. — Pain  (colic)  on  side  last  affected — subsides  after   one  or 
two  days.     Or  dull  aching  pain  lasting  throughout. 
Rarely  onset  is  insidious  and  wi"      '  >     >       >■ 

Ineffectual   dysuria,    or   polyuri; 
incomplete,  or  intermittent. 
TOLERANT  STAGE.— Complete  anuria  may  last  seven  or  ten  days, 
without  uremic  symptoms. 

If  anuria  ceases  temporarily  or  permanently,  a  large  quantity 

of  low  specific  gravity  urine  is  passed  at  once. 
Anuria  is  rarely  complete. 

Urine  poased  in  intervals  is  of  low  specific  gravity,  poor  in  iu<a>r  ■ 

light  colour.     Rarely  with  blood,  albumin,  or  casts.  ^2J 

Polyuria  may  occur  aud  delay  fatal  result,  ^^| 

There  may  be  constant  desire  to  micturate.  ^^^ 

Depression,  insomnia,  and  digestive  disturbances.  _^ 

When  Associated  with  Hydronephrosis. — Length  of  disease 

is  mnch  greater — Lasts  fifteen  to  twenty-five  days.     Generally 

history  of  repeated  attacks  of  colic  and  anuria.     Tuaiour, 

etc.,  can  be  felt. 


UREMIC    STAGE.— Pulse    lull,    slow,    irregular. 
oedema  (due  to  veaous  stasis).     Temperature  low. 

Profuse  perspiration,  pruritas,  etc.  Profase  salivatioo  and  | 
expectoration.  Constant  and  protu.se  vomiting,  with  c 
stipation  and  meteorism. 
Contraction  of  pupils.  Muscular  tremors,  raJ~ely  amounting  to  J 
convulsion.  Complete  depression  of  body  and  mind.  1 
Incessant  restlessness.  Drowsiness  or  semi-coma.  Respira*  I 
tion  slow  and  irregular. 

FrOEnosls. 

In  cases  left  to  nature,  8d  per  cent  die  ;   2D  per  cent  recover  by  I 

passage  ol  calculus. 
In  cases  operated  on,  50  per  cent  reel 
During  tolerant  stage,  i.e.,   before  c( 

muscular  tremors,  there  is  alwa}^  a 
Prognosis  is  worse  in  relapsing  cases. 

Fatfaology.-^On  one  side  there  is  absence,  atrophy,  disorganization, 
or  hydronephrosis  of  the  kidney,  or  an  old  impacted  calculus. 
On  other  side  :    Enlarged,  congested   kidney.     Rarely  hydro  1 
nephrotic.     Impacted  calculus  in  pelvis  or  ureter. 

IN  STRAIGHTFORWARD  CASES.— Renal  colic  on  one  side.  ] 
History  of  colic  on  the  opposite.     Anuria. 

IN  OTHER  CASES.— One  kidney  may  have  been  destroyed  without  ] 
pain.  Patient  may  have  forgotten  which  side  the  colic  was  at  I 
first.  Palpation  of  ureter  may  show  tenderness.  Rectal  ot  I 
vaginal  examination  may  feel  the  stone.  Otherwise  open  Itan  I 
on  side  last  affected. 

FROM  OTHER  CONDITIONS. 

Cancer  of  Uterus,  Camcer  of  Bladdbb,  and  othkh  Pelvic  I 
TtiMOUBS  (Irequent  causes  of  anuria)  :    Diagnosis  by  pelvic  1 


Traumatic  Anuria  :    By  relation  to  injury. 
Anuria    Following    Operations    on    lower    urinary    tract :    ' 
Relation  to  the  operation.     Rigors,  malaise. 
BRIGHT'S  DISEASE. 

Anuria    is   accompanied    by   headache,   vomiting, 

convulsions.     What  urine  there  is,  is  dense,  bloody,  and  solid  1 
with  albumin.     Secretion  is  resumed  gradus" 
AMYLOID  DEGENERATION.— Long  history  of  polyuria,  cedema, 

HYSTERIA  ;  other  symptoms. 
DRUGS    (cantharides,    turpentim 
inceptioti.     Gradual    onset,     Ui 

RETENTION    OF    URINE  is  excluded  h^  ^asamft  a.  ca-'Coa^w.. 
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Calculous  Anuria,  continued. 

Treatment. — Operate  as  soon  as  diagnosis  is  clear.     Open  kidney 
last  affected — On   tender   side — On   side   of   greatest   abdominal 


NATURE  OF  OPERATION.— To  remove  stone,  if  possible,  by 
nephrolithotomy.  To  establish  lumbar  fistula  it  stone  cannot  be 
removed.  In  cases  where  stone  can  be  located  in  lower  ureter, 
then  ureterotomy. 

TUMOURS   OF  THE   KIDNEY. 

AGE. — Two  periods  of  life   they  are  commonest:    (i)  Under   five 

years,  and  (2)  Forty  to  fifty  years. 
VARIETIES.— Sarcoma,   40   per   cent;     carcinoma   25    per    cent; 
cystic  degeneration  15  der  ceat ;   others  20  per  cent. 
Distinctive  Points  of  Kidney  Swellings. 

I.  Colon  in  front  of  tumour  :   either  resonant  or  felt  as  a  roll. 
1,  No  space  or  resonance  between  tumour  aad  spine. 

3,  Do  not  bulge  behind,  bnt  only  cause  a  fullness  of  the  loin. 

4,  Absence  oi  any  sharp  edges. 

J.  Slight  or  no  movement  with  respiration. 

6.  Ceoerally  do  not  cross    mid-line;     do  not  invade   pelvis; 

have  a  line  of  resonance  between  them  and  the  liver  ;   except 
in  extreme  cases  of  hydronephrosis. 

7.  Wlien  they  touch  the  anterior  abdominal  wall  they  do  so 

about  the  level  of  the  navel. 

8.  Varicocele  of  recent  development  is  frequent. 

9.  Changes  in  urine  or  micturition. 

Diagnosis  from  : — 
LIVER  TUMOUR  OR  ENLARGEMENT.— Moves  with  respiratjcm. 

Fingers  cannot  get  between  it  and  ribs.     No  dullness  in  lumbar 

region.     No  intestine  in  front. 
SPLEEN.— No  bowel  in  front.     Sharp  edge — sometimes   notched. 

Resonance  between  it  and  the  spine.     Moves  with  respiration. 
SUPRARENAL. — Generally  indistinguishable  Irom  renal.   Generally 

not  crossed  by  bowel. 
OVARIAN. — Intestines     behind.     Grows     from     below     upwards. 

Joined  to  the  uterus.     Loins  are  resonant.     Urine  is  normaJ. 
ENLARGED  LYMPHATIC  GLANDS. 
F^CAL  ACCUMULATIONS. 
MALIGNANT  GROWTH  OF  LARGE  INTESTINE.— Lacks  shape 

of  kidney.     Symptoms  referable  to  bowel.     If  large,  is  geoeraUy 

very  fixed. 
GROWTHS  of  mesentery,  omentum,  pancreas,  gaU-bladder. 
PERINEPHRIC  AND  PARANEPHRIC  TUMOURS:    Bulge  ont 

into   the   loin.      Mobility    is    very    restricted.      Cannot    be   felt 

anteriorly. 
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Malignant  Disease  of  Kidney. 
EUoIogT- — So  per  cent  cases  are  secondary ;   20  per  cent  are  primary. 
Large  proportiou  of  primary  cases  are  due  to  injury       •--■■■- 
of  a  calculus. 
Pathology. 

ADENOMA. — Spheroidal  and  encapsnled.  Metastasis  in  lungs  and 
bones.  Proliferation  of  convoluted  tubes.  Spaces  or  tubes  lined 
witli  renal  epitlieiium.  Adrenal  "rest"  tumours  larm  most  of 
these.     Generally  in  adults,  between  forty  and  sixty. 

CARCINOMA. — In  old  people  fifty  to  sixty-five.  Commoner  on 
right  side  and  in  men.  Two  forms :  capsulated  and  diffuse.  Invades 
neighbouring  viscera,  especially  colon  or  duodenum,  and  vena 
cava.  Alveolar  structure,  with  blood-cysts.  Metastases  in  lungs 
and  liver. 

SARCOMA. — In  children  under  five,  and  less  often  in  adults,  twenty 
to  sixty.  Grow  to  enormous  size.  Invade  vena  cava,  ureter,  and 
lymph-glands.  Encapsuled  in  early  stages.  Hemorrhagic  and 
pseudo-cysts. 

MYOSARCOMA  occurs  especially  in  infants.      Probably  congenital. 
Symptoms. 

H.liMATURI A.— Occurs  in  So  per  cent.  First  symptom  in  over 
50  per  cent.  Spontaneous.  Uninfluenced  by  repose  or  exertion. 
Profuse  generally.  Often  occurs  in  intervals  and  lasts  six  days. 
Sometimes  clot-moulds  of  ureter.     Not  so  common  in  children. 

TUMOUR. —First  symptom  in  25  per  cent  adult  cases.  First 
symptom  in  majority  children.  Often  difficult  to  detect,  especially 
in  upper  pole.  Absence  of  tenderness  usually.  Jaundice,  con- 
stipation, and  vomiting  sometimes  occur  when  right  kidney  is 
affected. 

PAIN.— Often  absent  in  children.  First  symptom  in  3s  per  cent 
adults.  Begins  in  loin.  Radiates  to  thorax,  thighs,  genitals. 
Uninfluenced  by  rest.     Intermittent. 

URINE. — Usually  polyuria.  Diminished  urea  and  chlorides.  Pui 
or  albumin  rare.     May  be  frequent  micturition. 

VARICOCELE.— Comparatively  sudden  occurrence.    Rapid  develop. 

GENERAL  SYMPTOMS.— Anasmia,  emaciation,  "cachexia," 
Appear  late  (one  to  two  years)  and  develop  rapidly. 
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Mali^ant  Disease  of  Kidney,  continued. 
DlagnoBis. 

1.  WHERE   A   TUMOUR   IS   PRESENT   WITHOUT   H.,EMAf- 

URIA  ;— 

Malignant  disease  13  probable  :  In  children  under  tec  and  adults 
between  forty  and  seventy.  Rapid  growth.  No  periodic 
lessening  in  size.  Venous  obstruction — Swelling  of  the  leg  or 
varicocele.     Enlarged  glands. 

2.  WHERE  H^IMATURIA  IS  PRESENT.  BUT  NO  TUMOUR  i— 

(a)  Renal    Origin. — Blood    thoroughly    mixed    with     urine. 

Passage  of  worm-like  clots.     Cystoscopic  examination. 
(6)  Nature  of  Renal  Disease. 

Calculus.- — Movement  provokes  hemorrhage.     Colic. 
Tubercle. — Hematuria   slight.     Pyuria.     Bacilli   can    be 

found.     Patient  is  a  young  adult. 
Nephritis. — Casts.     Albumin  in  excess  of  blood. 
Rare  Conditions. — "Essential  liiematuria  "  or  angeioneurotic 
cases.      "  Nephralgic   hematuria."       Haemophilia.      Movable 
kidney. 

3.  WHERE  TUMOUR  AND  HEMATURIA  CO-EXIST  :— 

Diagnosis  from  calculous  disease  and  tuberculous  disease  (as 
above).  Polycystic  kidney— Polyuria,  anuria,  or  ursemia  ; 
generally  double.  Cysts.  Hydroneplirosis  caused  by  tumour 
of  bladder. 

Treatment. 

NEPHRECTOMY.— 25  per  cent  of  cases  die,  and  of  the  75  per  cent 
recoveries  the  majority  have  recurrence  within  three  years. 
Transperctoneal  for  large ^owths.     Lumbar  for  small. 
A  Combination  of  both   incisions  gives  best  results,   because 
adhesions  and  pedicle  can  best  he  dealt  with  and   drainage 
provided  for. 

Benign   TnmoarB  of   Kidney. 

ADENOMA. — Generally  only  size  of  pea  and  causes  no  symptoms. 

May  have  papillary  and  cystic  formations. 
FIBROMA.  ^^1 

LIPOMA,  OSTEOMA,  AND  CHONDROMA.  ^Jf 

ANGEIOMA,  LYMPHANGEIOMA,  AND  MYOMA.  ^^B 

CYSTS    OF    THE    KIDNEY.— (i)  Retention    cysts    in    granular 

kidney;     (2)  Dermoid    cysts    (very    rare);     (3)  Simple    cysts; 

(4)  Conglomerate    cysts  ;     (5)  Hydatid    cysts  ;     (6)  Paranephric 

Simple  Cysts. — Generally  single,  size  varies  from  that  of  a 
cherry  to  a  melon.  At  one  pole  of  kidney.  Filled  -with 
watery  or  colloid  material.  No  symptoms  except  pressure. 
Treatment  by  partial  nephrectomy. 
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The  Large  Polycyatic  Kidney. 
Patiology.— Weigh  i  to  i5  lb.  Retain  kidney  shape.  Multitude  of 
cysts  from  pin's  hesid  upwards.  Lined  by  cubical  epithelium. 
Contain  fluid  or  colloid  material.  Almost  always  bilateral.  Often 
associated  with  cystic  disease  of  liver  and  spleen.  Hypertrophy 
of  left  ventricle  common.  In  infants  it  is  associated  with  various 
congenital  defects. 
THEORIES  OF  ORIGIN.— Inclusion  of  mesouephtic  elements 
(Wolffian  body).  Failare  of  union  between  excretory  tubes  and 
ducts.  Feebleness  of  tubules,  wliich  render  them  liable  to  dilata- 
tion. Cirrhosis  or  sclerosis,  obstructing  tubules.  New  growth, 
e.g.,  colloid  adenoma. 

Etiology-— Kitlier  in  infants : 
ages  of  twenty  and  eighty. 

VERY  INSfDIOUS  ONSET,  resembling  chronic  Bright's  disease. 
PAIN. — Dull   aching   in   loins.     Sense   of  weight  and   discomfort. 

Some  tenderness. 
TUMOUR  on  one  or  both  sides  ia  about  50  per  cent. 
GENERAL  SYMPTOMS.— Anuria  or  polyuria  sometimes.     Inter- 
mittent albuminuria  or  ha^maturia. 

Urine  resembles    that   of   chronic    Bright's — Pale,  low  specific 
gravity,    few   casts,   variable   albumin.      Nausea,   vomiting, 
flatulence,  etc.     Headache,  delirium,  convulsions,  coma. 
Cardiac  and  pulmonary  symptoms,  dyspnoea,  bronchitis,  etc. 
Cachexia  in  only  few  cases. 

DiagnOBJB.- — Very  difficult.    Combination  of  tumours  with  symptoms 

oi  chronic  Bright's. 
Prognoaia. — Slow  progress  towards  ursmia  (one  to  ten  years). 
Treatment. — Nephrectomy  if  only  one  kidney  be  affected,  and  onljf. 

ii  that  is  causing  great  jiaiu  or  bleeding. 

Tumours  of  Renal  Pelvis. 

COMMONEST     VARIETIES.— (1)  Simple     papillon 
thclioma.     Simple  may  become  malignant. 

Piece  of  growth  may  become  detacheii  and  grafted  on  ureter 
or  bladder.  Often  cause  hydro-  or  h^matonephrosis.  Vary 
from  size  of  pea  to  huge  mass.  Often  associated  with  and 
due  to  calculus. 
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DIAGNOSIS  generally  impossible  from  tumours  ofrenal  parenchyma. 
Presence  of  villous  tufts  in  urine  when  cystoscope  shows  bladder 
normal. 
SYMPTOMS. 

TuMOVR  generally  occurs,  and  i 
nephrosis.     Sometimes  tumoui 
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Tumours  of  Renal  Pelvis,  continued. 

HEMATURIA. — Earliest  symptom.     May  be  slight,  intermittent. 

or  fatal. 
UeiNE. — May  have  albumin  or  pus.     Varies  in  amount. 
Pain. — Unusual.     May  be  colic  dae  to  passage  of  clots.     May 

be  due  to  distention. 
General.— Ansemia,  etc.     Ursmin  {late). 
TREATMENT.— Nephrectomy  or  nephro-ureterectomy. 

SUBCUTANEOUS   INJURIES   OF  URETERS. 

Etiology- — Result  generally  from  crushes,  kicks,  or  falls.  Possibly 
Jrom  compression  of  ureter  against  transverse  vertebral  processes. 
Possibly  from  a  violent  falling  forward  of  the  kidney.  Often  in 
young  people  (below  twenty-five). 


Pa<:fiology . — Ureter 
generally  not  torn. 
If   peritoneum   L 
vity. 


If  the  1 

tion  into  loin  f 
If  the  injury  does  i 


.  right  across  or  lacerated.  Peritoneum 
im,  urine  ia  extravasated  into  peritoneal 
ter  is  extra-peritoneal,  a  urinary  extravasa- 
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r  through,  but  obstructs  ureter,  some 
form  of  nephrectasis  results. 
Symptom  9. 

HjEMATURIA.— SUght,  severe,  or  absent. 
■  URINE. — May  be  suppressed  if  both  kidneys  are  injured. 
PAIN. — As  in  kidney  injuries. 

TUMOUR. — ^If  patient  survives  the  accident,  either  an  abdominal 
or  loin  tnmour  results. 

If  tumour  is  due  to  extravasation  outside  kidney,  it  appears  in 

a  few  days. 
If  tumour  is  due  to  nephrectasis,  it  only  develops  in  'weeks. 
Suppuration  occurs  in  tnmour  generally. 
Diagnosis. — Is  only   apparent   after    the  formation  of  tlie  tnmour 

following  an  injury. 
PrognoBls.-— Is  only  bad  when  associated  with  severe  injury  to- both 

kidneys,  or  rupture  of  the  peritoneum. 
Treatment.^ — Puncture  is  unsatisfactory. 

Lumbar  Inc[s(on  and  drainage  is  the  best  routine  treatment. 
Suture  Ubbter  if  rent  can  be  found.     Do  not  ligature  proxi- 
mal end  of  ureter. 
Nephrectomy  should  only  be  a  last  resort  in  case  of  severe 
suppuration  or  intractable  ftstula. 

Operation  Wottnda  of  Ureter. 

Commonest  in  pelvic  portion  of  the  ureter.     Near  cervix  uteri,  or  in 
the  midst  of  adhesions  or  malignant  growth. 
JissuLTS  either  in  cutaneous  or  vaginal  fistula,  or  peritonitis,  or 
localized  peritoneal  minars  a.\raiiesa.  


INJUBIES    OF    THE    URETERS 

Treatment. 

URETERO-URETERAL  ANASTOMOSIS. 

Danger  is  that  of  stenosia  resulting  from  cicatrization. 
Mbthods  :   (i)  End  to  end — very  careful  and  minute  stitching  ; 
(2)  End  in  end — unsatisfactory;   (3)  Lateral  implantation — 
beat  ;   (4)  Oblique  end  to  end. 
Precautions. — Ends  should  be  lightly  ligatured.     Search  made 
for  stone  or  stricture.     Catheter  retained  in  bladder.     Drain 
retroperitoneal  cases. 
URETERAL  GRAFTING.— When  ureter  is  out  of  reach  for  minute 
plastic  operations.     When  some  length  of  ureter  has  been  removed. 
Best  into  bladder.     If  not  long  enough  for  this,  into  colon  rather 
than  rectum  or  small  intestine. 
VAGINAL  GRAFTING.— When  time  is  of  great  importance,  and 

when  proximal  end  o£  ureter  is  long  enough. 
CUTANEOUS  GRAFTING.— Through  a  stab-wound  in  the  loin. 
In  all  grafting  methods  there  is  great  danger  of  septic  infection  of 
the   kidney  owing   to   the  absence  of   tlie   natural  ureteral 
spliincter. 
LIGATION  OF  BOTH  ENDS  OF  THE  URETER.— When  time 

will  allow  no  other  method. 
NEPHRECTOMY  should  only  be  secondary  for  relieving  fistula  or 
hydro-  or  pyonephrosis. 

URETERITIS. 
Primary. — Very  rare.     Calculus  or  injury. 


Ascending  Ureteritis. — Two  factors  :   Distention — Inflammation. 
CAUSES. — Those  of  cystitis  and  retention  of  urine.     Also  pelvic 

inflammation,  uretero-vaginal  fistula,  pregnancy. 
ANATOMY.— Three  varieties  ;— 

Acute. — Septic  inflammation  of  mucous  membrane.     Little  or 

no  dilatation  or  induration. 
Chron:c  Dilated  Form. — Ureter  may  be  size  of  small  intestine. 
Great  tortuosity  at  both  ends.     Valves  form  at  the  bends. 
Canal  is  tortuous  and  obstructed.     Little  or  no  peri-ureteritis. 
Great  increase  of  muscular  tissue  o<  ureter.     Often  cysts  in 
mucous  membrane. 
FtBRODS  TvPE. — ^Intimately  adherent  dense  mass  of  peri-ureteral 
tissue.     Ureter  straight,  thickened,  and  indurated.     All  coata 
inflamed,  with  excess  of  tibrous  tissue.     Strictures  are  long, 
rigid,  and  almost  impermeable,  or  may  be  annular.     Often 
associated  willi  single  pyonephrosis. 
CONDITION  OF  URETERO- VESICAL  ORIFICE.— GeneraUy  ct 
tracted.    Sometimes  dilated.    Valve  is  destroyed  by ;  { i )  Mechanical  i 
eSects  of  retention  ;  (z)  Inflammatory  eSects  ol  t7j«.^h.^^a. 
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OBSTRUCTION   OF   URETER   BY   VALVES   OR 
STRICTURE. 

Causes  of  Valve  Formation.— Temporary  obstruction  (e.g., 
pregnancy,  etc.)  causes  kinking  and  dUatation  of  renal  pelvis. 
Dilated  pouch  of  renal  pelvis  may  press  on  the  ureter.  Inflam- 
matory dilatation  in  uretero- pyelitis.  Enfolding  of  mucous 
membrane  round  a  stone. 

Causes  of  Strictures. 

CONGENITAL. — Generally    close    to    renal    pelvis.     By    aberrant 

blood-vessels. 
ACQUIRED. — Injury.     Cicatrices  following  ulceration.     Impaction 

of  calculus.     Ureteritis. 

Symptoms. — Commonest    in    females    al)OTit   thirty   and    in    riglit 

TUMOUR,  either  kidney  or  ureter. 

PAIN   recurrent   at   intervals    of    weeks.     Acute  resembhng  renal 

colic.     Dull  aching  in  loin  in  intervals. 
URINE  may  contain  Pus.  or  Crystals,  or  Blood. 
TENDERNESS  on  bimanual  examination,  reduction  of  tumour,  and 

filling  of  bladder. 
BLADDER. — Frequency  of  micturition.     Inability  to  retain  water. 

Pain  on  passing  water. 
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STRICTURE  can  sometimes  be  felt  per  vaginam,  or  felt  with  tlie 
ureteral  catheter. 

Treatment.- — Exploratory   nephrotomy.     Pass   bougie  from   above, 
ii  possible.     Pass  bougie  from  below. 

1.  If  stricture  or  valve  exist  at  junction  of  pelvis  and  ureter  ; 

Longitudinal  incision.    Sewn  together  as  transverse  incision. 

2.  If  the  valve  is  caused  by  ureter  opening  high  up  into  dilated 

pelvis  :  Divide  ureter  and  sac  down  to  lowest  point,  and 
sew  edges  together. 

3.  When  a  high,  oblique  junction  of  ureter  to  hydronephrosis 

coexists  with  a  stricture  :  Excise  the  stricture.  Unite  the 
lower  end  of  ureter  with  lowest  part  of  dilated  pelvis. 
Split  the  end  of  the  ureter  before  sewing  it  in  its  new 
position  (Kiister's  operation). 

4.  When  stricture  is  in  the  pelvis :    Ureterotomy  with  plastic 

operation,  or  nephrectomy. 

5.  Lumbar  fistula. 

6.  Colpo-uretero tresis — grafting  the  ureter  into  the  vagina. 

7.  Uretero-ureteral  anastomosis,  or  grafting  into  the  opposite 

8.  Nephro- ureterectomy  or  nephrectomy,  where  ureter  is  past 
mending. 


STONE     IN     THE     URETER 


CALCULUS   IN   URETER. 

—In  great  majority  of  cases  renal  i 


Etiology.— In  great  majority  of  cases  renal  in  origin.      May  form 
round    foreign    body,     e.g.,     blood -clot.      May    remain   in    sitn 
indefinitely,  or  be  discharged  within  eighteen  months,  and  kidney 
resume  its  functions. 
SITUATION. — (i)  Just  below  commencement  of  ureter;    (2)  At 
vesical  orifice  (especially  in  women)  ;    (3)  At  brim  ot  pelvis. 
SyniptomH. — Colic.     Pain  shooting  along  ureter.     Tenderness  over 
ureter.     Hiematuna.     Anuria  (if  opposite  kidney  is   blocked  ot 
diseased).     Abdominal  tumour  (persistent  or  intermittent).     Urine 
contains  crystals,  blood,  or  pus.     Prolapse  of  ureter  into  bladder. 
Skiagram  shows  stone. 
Diagnosis. — In  the  majority  of  cases  the  symptoms  are  simply  those 
of   renal   calculus,   and    diagnosis    is    only  complete   on   fambax 
exploration  and  passing  ureteral  sound. 

In  some  cases  the  stone  can  be  felt  per  rectum  or  vaginam. 
FROM  ENCYSTED  VESICAL  CALCULUS  :   impossible  clinically. 
FROM  CYSTITIS.— In  this  :    Urine  is  alkaline.     Pus  at  beginning 

or  end  of  micturition. 
FROM  URETERITIS.— Difficult  in  absence  of  history  of  colic. 
FROM  VESICAL  TUBERCULOSIS.— In  this:    Tubercle  in  urine. 
PoljMiria.     Frequent  micturition.     Slight  hzematuria.     Symptoms 
not  relieved  by  rest. 
FROM    PROLAPSED    INFLAMED    OVARY.— Ovary  lies  beliind 
broad    ligament    and  at    greater    distance    from    vaginal   wall. 
Stone  is  lelt  in  antero-lateral  fornix.     Hardness  and  outhne  are 
more  definite. 
THE    SKIAGRAM  shows   a   shadow  in  the  course   of   the   ureter, 
but  this  has   to  be  distinguished  from   that   of   calcareous   iliac 
glands  or  that  of  an  appendi.t  concretion  (the  latter  very  rarely 
throws  a  shadow). 
URETERAL   CATHETERIZATION   through   the   cystoscope  not 
only  shows  which  side  is  affected,  but  the  end  ot  the  catheter  may 
touch  the  stone  and  a  waxed  tip  receives  a  scratched  impression. 
Prosnosls. 

KIDNEY. — Atrophy  if  block  is  complete  and  permanent.     Recovery 
if  block  is  removed  within  six  to  eighteen  months.     Hydronephrosis 
if  block  is  incomplete.     Pyonephrosis  if  sepsis  occurs. 
LIFE. — Not   affected   if   other   kidney   is   good.     Endangered   by 
Inflammation  and  suppuration  of  kidney,  extravasation  of  urine, 
anuria  il  opposite  kidney  is  bad. 
Pathological  BMcciB. 
ON  URETER. 

Above. — Thinned,     dilated,     sacculated,     and     tortuous.     Or 

cedematous,  inflamed,  and  ulcerated  with  rupture. 
At  the  Point  of  Impaction. — Ulceration  and  stricture. 
Bklow. — Unchanged,  or  thickened  and  stenosed.     Prolapse,  ot. 
ureteral  orifice.     UlceratioD.  of  stone 
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Calculus  in  Ureter — Pathological  Effects,  coniinned. 

ON     PERI-URETERAL     TISSUE.  —  Induratiou,     inflammation. 

Abscess  or  fistula. 
ON  KIDNEY.— Any  variety  of  atrophy— Infl a mmatiott— Cystic 
Itidney — Hydro-  or  pyonephrosis.  Pednephritis  and  suppuration. 
Fistula. 
Trcatment^Except  when  causing  anuria  (iiide  supra)  the  ca.se 
should  be  kept  under  observation  in  order  to  note  whether  the 
stone  is  fixed  or  moving.  In  the  latter  case  time  should  be  given 
for  natural  expulsion. 

Impacted  near  the  Kidney. — Attempt  to  pnsh  back  and 
remove  through  the  renal  pelvis.  Failing  this,  removal 
through  an  incision  in  the  ureter,  which  is  then  sewn  up. 
Impacted  at  the  Bhim  of  the  Pelvis. — Removal  through  a 
long  oblique  lumbar  incision  which  is  produced  down  in.  front 
of  the  iUac  spine. 
Impacted  below  the  Pelvic  Brim. — Removal  through  a  para- 
sacral incision  similar   to  that  of    Kraske's   excision   of  the 

Impacted  in  the  Bladder  Wall. — Removal  through  the 
bladder  by  a  suprapubic  operation.  In  women  it  may  be 
done  through  the  vagina,  but  this  involves  the  risk  of  a 
vaginal  fistula. 

RENAL    INSUFFICIENCY.' 

The   incompetence   of    the  kidneys   to  carry  out    their  excretory 
functions.     It  may  be  absolute  or  only  relative.     Normally  there 
exists  more  than  twice  as  much  kidney  substance  as  is  necessary 
for  the  vital  economy.     If  by  atrophy,  disease,  or  blocking  of  the 
ureters  some  of  the  kidney  substance  is  destroyed  or  rendered 
functionless,  a  hmit  is  reached  beyond  which  any  further  kidney 
loss  will  be  fatal.     This  is  a  matter  of  great  importance  in  ail 
operations  upon  the  kidneys,  ureters,  prostate,  or  bladder,  because 
either  by  direct  removal  of  kidney  substance  or  by  nerve  shock 
the  line  between  relative  and  absolute  insufficiency  may  be  over- 
stepped.      The    following   are    the    methods   available    for    the 
estimation  of  the  sufficiency  of  both  kidneys  or  of  one. 
THE  AMOUNT  OF  THE  URINE  AND  ITS  CONSTITUENTS. 
Quantity  varies  from  500  to  700  ccm. 
Urea  varies  from  13  to  15  grams. 
Chlorides  vary  from  5  to  6  grams. 

Any  diminution  of  these  quantities  below  30  %  indicates 

the  lowest  limit  of  renal  sufficiency. 

THE  AMOUNT  OF  UREA  FROM  EACH  KIDNEY  when  the  urine 

is  collected  separately  by  ureteral  catheterization  is  1-2  gram  in 

2  hours.     Anything  below  75  gram  indicates  serious  insufficiency. 

METHYLENE  BLUE  TEST, —This  pigment  may  be  given  as  a  piU, 

—    better    as    an    intramuscular    injection  ( 1 5   min.  of  a   5  % 
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solution).  Normally  it  appears  as  a  colourleaa  chromogcn  in  the 
urine  liiteen  minutes  after  the  injection,  the  urine  becoming  blue 
on  boiling  with  acetic  acid.  The  blue  itself  appears  about 
half-an-hour  later.  Its  elimination  ought  to  cease  in  twelve  to 
twenty-four  hours.  Renal  insufficiency  is  indicated  by:  (i)  A  late 
appearance  of  the  chromogen  and  the  blue  in  the  urine,  and 
(2)  Prolonged  elimination  lasting  more  than  three  days, 

CHROMOCYSTOSCOPY.  —  Indigo  -  carmine  is  injected  intra- 
muscularly (4  cc.  of  a  4  %  solution),  and  in  normal  cases  should 
be  visible  as  a  red  stream  through  both  ureteric  orifices  within 
twenty  minutes,  being  best  seen  thu-ty  minutes  later.  The  absence 
of  one  kidney  or  a  blocked  ureter  are  obviously  demonstrated 
by  this  method. 

THE  PHLORIDZIN  TEST.— Subcutaneous  injection  is  given  of 
1 5  min.  of  a  O's  %  solution  of  plUoridzin.  Normally  sugar  can  be 
recovered  from  the  urine  about  thirty  minutes  later,  and  its  excre- 
tion continues  for  four  hours,  the  amount  recoverable  varying  from 
0'5  to  2*5  grams.  Its  excretion  is  diminished  or  delayed  in  renal 
insufficiency,  but  as  this  also  occnrs  in  comparatively  trivial  renal 
disease  its  value  is  less  than  that  of  other  methods. 

CRYOSCOPY.— The  freezing-points  of  the  urine  and  of  the  blood 
are  constant  within  certain  hmits.  They  are  altered  in  renal 
inadequacy.  These  freezing  points  are  known  as  the  cryoscopic 
index,  and  are  indicated  by  the  sign  A. 

The  Normal  A  FOR  Uhine  is   -i-3°C.to   -2-3°  C. 

A  raised  index  indicates  inadequacy. 
The  Normal  A  for  Blood  is  -o-56°  C. 
A  lowered  index  indicates  inadequacy. 
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Chapteh    XLIII. 

THE  DIAGNOSIS  OF  ABDOMINAL 
DISEASE. 

ACUTE  ABDOMINAL  AFFECTIONS. 

It  is  of  the  utmost  importance  that  a  clear  idea  should  be  obtained  of 
the  general  nature  of  acute  intra-abdominal  lesions  ;  it  is  often  impos- 
sible to  obtain  any  precise  knowledge  of  the  locality,  position,  and 
nature  of  the  lesion  until  the  abdomen  is  opened.  In  many  cases,  to 
wait  for  the  signs  necessary  for  a  complete  diagnosis  will  postpone 
treatment  until  it  is  useless.  It  is,  for  example,  the  utmost  folly  to  wait 
lor  the  full  clinical  pictwe  of  a  ruptured  gastric  ulcer  to  be  developed. 
A  reasonable  suspicion  of  such  an  event  makes  instant  laparotomy 
imperative.  There  are  other  cases  in  which  opening  the  abdomen 
subjects  the  patient  to  an  unnecessary  operation,  but  otherwise  does 
but  little  harm,  e.g.  in  renal  or  lead  colic.  And  again  there  exists  a 
small  group  of  cases  in  which  an  exploratory  operation  may  turn  the 
balance  of  the  scale  in  a  fatal  direction.  Such  are  cholera  or  acid 
intoxication.  Thus  the  nature  of  the  lesion  with  reference  to  the 
necessity  for  laparotomy  should  be  the  first  and  chief  object  sought, 
and  for  this  purpose  the  following  classification  will  be  useful. 
ClaaBJUcatlon  of  acute  abdominal  lesions. 

I.  SUDDEN  PERITONEAL  INVASION— The  peritoneal  cavity 
is  more  or  less  suddenly  attacked  by  the  outpouring  of  septic  or 
irritating  fluid. 

Signs  and  Symptoms  cornmoa   to  all  this  group  are  : — - 

1.  Sudden  and  very  severe  pain  felt  all  over  the  abdomen. 

2.  Profound   shock,  which  has   little  or   no   tendency  to 

recovery,   but    slowly    merges    into    the   collapse    of 
peritonitis. 

3.  Intense  tenderness  and  rigidity  of  the  abdominal  wall. 
Varieties  :  Ruptured  stomach,  duodenum,  small  intestine,  large 

intestine,  appendix,  gall-bladder,  urinary  bladder,  pyosalpinx, 
hydatid  cyst,  abscess ;  acute  "  idiopathic  "  peritonitis,  notably 
the  pneumococcna  variety. 

II.  H.EMORRHAGE  INTO  THE  PERITONEAL  CAVITY.— 
Here  the  loss  of  blood  is  the  cardinal  fact,  whilst  shock  and 
peritoneal  invasion  are  of  minor  importance. 

Signs  and  Symptoms  : — 

1.  Pain  and  shock  are  moderate  and  usually  are  strictly 
proportionate  to  tlie  degree  of  traumatism,  which  is 
the  c 
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2.  The  signs   of   hemorrhage  : — pallor,  restlessness,  rapid 

compressible  pnlse,  and  sigWng  respiration. 

3.  A  steady  progress  of  symptoms,  e.g.,  rising  pulse-rate    . 

and  increasing  distention,  is  the  most  noteworthy  sign. 

4.  Evidence  of  free  fluid  in  the  flanks  or  pelvi 
Varieties  ;    Ruptured  liver,   spleen,   kidney,  uterus,  gravid 

tube,  blood-vessels. 

III.  INTESTINAL  OBSTRUCTION.— Here  the  peritoneal  cavity 
is  not  aSected  at  first,  and  shock  therefore  passes  off  before  peri- 
tonitis sets  in. 

Signs  and  Symptoms  : —  , 

:.  Constipation  is  usually  absolute  from  the  first. 

2.  The  vomiting  of  shock,  which  is  often  the  first  symptor 

in    all    acute    abdominal    lesions,   merges    into    that 
incessant  vomiting  characteristic  of  obstruction. 

3.  Tenderness  and  abdominal  rigidity  are  absent  in 

early  stages. 
Varieties.— Hernia,   internal   strangulation,   volvulus,   rai 
teric  thrombosis,  obstruction  by  foreign  bodies. 

IV.  TORSION,  STRANGULATION,  OR  ACUTE  INFLAMMA- 
TION OF  A  VISCUS.— Here  the  signs  will  be  varied  and  indefinite, 
but  more  definitely  localized  than  in  the  other  groups. 

Signs  and  SyMPTOHS. 

1.  Shock  is  of  less  degree  and  more  gradual  onset  than  i: 

the  other  groups. 
3.  Pain  is  severe,  but  usually   preceded   by  premonitory 

symptoms  of  an  intermittent  nature. 
.1-  Definite  locaiitation  b  possible,  because  the  seat  of  the 

pain  is  over  some  abnormal  swelling  or  area 

Varieties. — Acute     intussusception,     twisted     renal     pedicle, 
twisted  splenic  pedicle,  twisted  ovarian  tumour,  acute 
creatitis,  torsion  of  the  testis,  strangulation  of  a  solid  v 
in  a  hernia,  e.g.,  the  ovary  or  omentum. 

V.  COLIC. — Here  there  is  no  primary  inflammatory  lesion,  but 
merely  pain  due  to  distention  of  a  duct  or  abnormal  muscular 

Sighs  and  Symptoms. 

1.  Agonizing  pain  predominates  the  case.     This  is  usually 

localized  over  the  affected  part  and  often  has  a  char 
tcristic  radiating  distribution,  and  is  intermittent, 
begins  suddenly  and  ends  suddenly. 

2.  Although  the  abdomen  is  often  rigid,   pressure   on  it 

relieves  rather  than  aggravates  tile  pain. 

3.  There  is  usually  a  history  of  some  antecedent  condition 

which  is  the  cause  of  the  colic,  e.g.,  jaundice,  urinary 
symptoms,  or  contact  with  lead. 
Varieties. — Biliary  colic,  renal  colic,  s  or  other 

gut  colic. 
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Acute  Abdominal  Affections— ClaBsification,  conlinued. 

VI.  NON-SURGICAL  CONDITIONS,  which  may  simulate  any  o£ 
the  above.  These  hardly  permit  of  any  general  description, 
except  that  the  vomiting,  diarrhoea,  or  pain  are  not  correlated  to 
signs  of  abdominal  disease  in  the  way  which  occurs  in  the  other 
groups. 

Vahieties. — Cholera,  acute  irritant  poisoning,  crises  of  tabes 
dorsalis,  basal  pleuro-pneumonia,  acute  acid  intoidcation. 

History. — The  existence  of  any  preceding  illness  or  pain,  and  the 
exact  character  of  this,  are  of  the  utmost  importance. 

DYSPEPSIA.— Pain  directly  after  food  in  gastric  ulcer.  Pain  one 
or  two  hours  after  food  in  duodenal  ulcer.  Indefinite  digestive 
disturbances  may  precede  pancreatis,  biliary  colic,  or  almost  any 
acnte  lesion.  Occasionally  a  gastric  and  much  more  frequently  a 
duodenal  ulcer  may  perforate  which  has  been  quite  latent. 

CONSTIPATION  of  marked  degree  and  increasing  severity  pre- 
cedes rupture  of  a  stercoral  or  malignant  ulcer. 

DIARRHtEA  precedes  the  rupture  of  a  tuberculous  or  dysenteric 

JAUNDICE  in  cases  of  gaU-stone  colic,  ruptured  gali-bladder, 
intestinal  obstruction  by  gall-stones,  and  some  cases  of  panctcatic 

DISORDERS  OF  MICTURITION.— Difficult,  frequent,  or  painful 
micturition  often  precedes  renal  colic,  renal  cnses,  or  ruptured 
urinary  bladder. 

PREVIOUS  ATTACKS  OF  PAIN  generally  occur  in  the  various 
forms  of  colic,  bihary,  renal,  or  lead,  also  in  displaced  kidney 
or  spleen,  or  twisted  ovarian  cyst.  Appendicitis  also  may  have 
existed  as  recurrent  attacks,  but  the  fulminating  attack  which 
gives  difficulty  in  diagnosis  is  usually  the  first. 

LEAD    HABITS,   e.g.,   painting    or    colour-making,   precede   lead 

TRAUMATISM,  if  severe  and  direct,  suggests  a  iruptured  viscus. 
If  less  severe  and  indirect  it  may  be  the  cause  of  a  twisted  viscus, 
biliary  or  renal  colic,  or  a  ruptured  extra-uterine  gestation. 

MENSTRUAL  HISTORY  gives  indications  as  to  the  possibility  of 
some  form  of  abnormal  pregnancy  or  rupture  of  a  pregnant  uterus. 

General  Symptoms. 

PULSE  is  of  increased  rate  in  most  cases.  A  normal  pulse  prac- 
tically excludes  all  cases  of  ruptured  viscera,  peritonitis,  intestinal 
obstruction,  twisted  viscera,  or  hemorrhage,  and  points  to  the 
case  being  one  of  colic.  A  small,  hard  wiry  pulse  is  suggestive  of 
sudden  peritoneal  invasion,  and  a  rapid  and  compressible  pulse  of 
hemorrhage.  The  slowing  of  the  pulse  indicates  the  passing  oH 
of  shock  ;  its  increase  in  rate  signihes  a  progressive  lesion,  aud  is 
of  gravest  import  when  associated  with  a  falling  temperature. 


GENERAL    SYMPTOMS 418 

TEMPERATURE  is  of  very  little  value  in  early  diagnosis,  because 
it  is  so  often  practically  normal  in  the  gravest  conditions,  e.g., 
ruptured  nicer,  inteatinal  obstruction,  or  colic.  A  high  tem- 
peratnre  which  remains  high  suggests  peritonitis  of  the  less  virulent 
type.  An  intermittent  high  temperature  with  rigors  indicates 
suppuration  in  the  biliary  ducts  or  possibly  portal  pyiemia.  A 
low  temperature  indicates  collapse  or  sudden  peritoneal  invasion 
or  hasmorrhage.  A  sudden  drop  bora  a  high  to  a  sub-normal 
teraperatuTe  accompanies  the  perforation  of  a  typhoid  ulcer. 
VOMITING  as  an  initial  symptom  is  of  no  significance,  as  it  accom- 
panies any  condition  of  shock.  If  it  persists,  continues,  and 
increases,  it  indicates  obstruction.  Coming  on  late  it  suggests 
peritonitis.  Blood-stained  vomit  is  seen  in  stomach  injuries  and 
rarely  in  perforated  ulcer.  But  continued  vomiting  is  against 
the  diagnosis  of  a  gastric  lesion,  and  the  worst  cases  of  perforated 
gastric  ulcer  never  vomit  at  all. 
CONSTIPATION  of  some  degree  accompanies  most  acnte  abdominal 
lesions.  If  after  the  lower  bowel  has  emptied  itself  it  is  absolute 
and  lasting,  it  indicates  obstruction  or  peritonitLs. 
DIARRHCEA  with  blood  and  mucus  accompanies  intussusception, 

cohtis,  cholera,  enteric  fever,  and  irritant  poisoning. 
PAIN  is  common  to  all  these  cases.     Its  characters  are  important. 
Very  Sudden  Onset  :   Ruptured  viscns,  biliary  or  renal  colic. 
Acute  Pain  preceded  by  Premonitory  Symptoms:  Strangu- 
lated hernia,  intestinal  obstruction,  twisted  viscus.  pancreatitis. 
Diffuse,  bnt  chiefly  umbilical, is  the  common  type  in  peritoneal 

invasion  and  obstruction. 
Localized  :     Above   the   navel  in   gastric  ulcer,   pancreatitis, 
ruptured  liver,  gall-stone  diseases,  or  ruptured  spleen.     Right 
iliac  fossa  in  appendicitis.     Hypogastrium  in  tubal  gestation, 
pyosalpinx,  or  ruptured  bladder.     In  the  loin  and  referred 
to   the   inguinal  region   in   twisted   kidney   and  renal  colic. 
Over  the  right  rectus  in  gall-atones  and  duodenal  ulcer. 
Of   Intermittent   Character   in   various   forms  of  colic,  in 
partial  obstruction,  and  in  acute  intussusception. 
Tfae  Abdomen. 

MOVEMENT  is  seldom  quite  natural. 

Free  Movements  in  colic,  intestinal  obstruction  (early). 
Impaired  Movements  in  twisted  vtscus  or  pelvic  lesions- 
No  Movement  characterizes  all  forms  of  peritoneal  invasion, 
ruptured  viscus,  and  haemorrhage  of  traumatic  origin. 
RIGIDITY  goes  with  impairment  of  movement,  and  gives  mora 
detailed  information,  thus  : — 

RiciDiTY  OF  THE  Upper  Abdomen  foUows  lesious  of  stomacli, 

liver,  gall-bladder  or  duct,  pancreas,  and  spleen. 
RiGTDiTY  OF  THE  LowER  ABDOMEN  goes  with  appeudjd 
pelvic  lesions. 

RTGtDlTV     MORE      MARKED     ON      THE     RlCHT     SlDE     Wltll     lliUttry, 

appendix,  and  duodenal  lesions. 
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Acute  Abdominal  Affections— The  Abdomen,  conliniied. 

TENDERNESS  and  rigidity  generally  g"  together.  A  marked 
absence  of  tenderness,  the  patient  pressing  on  his  abdomen  for 
reliel,  is  suggestive  of  renal,  biliary,  or  lead  colic,  or  intestinal 
obstniction.  The  most  acute  tenderness  is  seen  in  cases  of 
peritoneal  invasion  and  ruptured  viscus. 
DISTENTION  is  rare  as  an  early  sign.  Coming  on  within  a  few 
hours  of  the  onset  it  indicates  a  ruptured  viscus,  effusion  of  gas, 
fluid,  or  blood,  and  is  then  associated  with  tenderness  and  rigidity, 
or  acute  intestinal  obstruction  ;  especially  volvulus,  when  rigidity 
and  tenderness  will  be  less  marked. 
PERCUSSION. 

Shifting  Dullness  in  the  flanks,  cRpecially  if  it  increases  in 
a  few  hours,  indicates  free  fluid,  blood,  or  visceral  contents, 
poured  out  from  a  ruptured  viscus. 
Obscured   Liver   Dullness   of  rapid   development   indicates 
free  gas  from  a  ruptured  stomach  or  gut.     But  if  present 
from  the  outset  it  may  he  due  to  a  distended   colon.     A 
normal  liver  dullness  excludes  free  peritoneal  gas. 
TUMOUR  is  rarely  present,  and  more  rarely  palpable.     It  is  most 
significant  in  acute  intussusception,  being  sausage-shaped,   over 
the  colon,  and  hardening  during  the  attacks  of  pain.     Displaced 
kidney  or  spleen,  ovarian  tumours,  ruptured  uterus,  or  dbtended 
gall-bladder  may  be  felt. 
Pelvic  Examination. 

INSIDE  THE  RECTUM.— An  intussusception  or  new  growth  may 
be   felt.      Marked   ballooning  suggests  sigmoid  disease   or   some 
form  of  pelvic  peritonitis. 
OUTSIDE    THE    RECTUM.— Right-sided  mflammatory  swelling 
is  felt  in  many  appendicitis  cases.     Or  a  hematocele  may  indicate 
a  ruptured  tube. 
BY  THE   VAGINA.— An  ovarian  or  tubal  swelling,  and  the  condi- 
tion of  the  uterus,  may  be  determined. 
Progress  of  the  Case. — This  is  of  the  utmost  importance  in  the 

RAPID  INCREASE  OF  SYMPTOMS,  especially  the  pulse-rate, 
rigidity,  and  distention,  indicate  a  visceral  lesion.  This  is  seen 
within  one  or  two  hours,  and  demands  immediate  laparotomy. 

STEADY  INCREASE,  especially  of  distention  and  vomiting, 
indicates  intestinal  obstruction. 

STEADY  IMPROVEMENT  is  seen  in  shock  without  visceral  lesion 
after  injuries. 

IMPROVEMENT  FOLLOWED  BY  RISING  PULSE-RATE 
indicates  hferaortliage  coming  on  after  the  subsidence  of  shock. 

SUDDEN  RELIEF  OF  PAIN  occurs  after  the  passage  of  a  calculus, 
and,  in  a  less  degree  and  later  in  the  case,  in  the  occurrence  o( 
gangrene  in  strangulation  of  intestine  or  other  v'  " 


Special  Examination  in  Anomalons  Cases. 

The  Base  of  the  Chest  may  show  evidence  of  pleurisy  a 
pneumonia,  which  c 


i  pain  very  like  that  ol  abdominal  1 


The  Urine. 

Crystals,  blood,  casts,  ami  albumin,  snggest  renal  colic. 

Bile  pigments  suggest  biliary  colic. 

Sugar — -very  rarely  in  pancreatitis. 

Indican — acute  obstruction  of  the  small  intestine. 

Cammidge's  crystals — in  pancreatitis. 

The  Urine  contains  acetone  or  di-acetic  acid  in  cases  ol  Acid 
Intoxication.  This  occurs  generally  in  fat  children, 
vomiting  being  the  chief  symptom.  A  sweet  smcU  in  the 
breath  should  give  the  warning  of  the  existence  of  this 
condition.  Its  recognition  is  of  great  importance,  becanae 
an  exploratory  operation  under  an  anaesthetic  will  probably 
end  fatally. 

The    F^ces    contain    blood    and    mucus    in    cholera,    colitia, 
and  intussusception.     Large   quantities  of   fat   and   undi-    i 
gested    meat    libres    in     pancreatitis.     Blood    intimately 
mixed  with  the  faeces  in  duodenal  ulcer. 


DIAGNOSIS  OF  CHRONIC  ABDOMINAL   DISEAS&   i 

This  group,  including  as  it  does  a  great  number  and  variety  of  ' 
difierent  conditions,  presents  the  greatest  difficulty  in  diagnosis  ;  bnt 
in  no  district  of  the  body  is  diagnosis  more  important,  because  thiS 
majority  of  the  conditions  are  amenable  to  operative  treatment.  The 
diagnosis  must  always  be  accurate  enough  to  answer  the  three  ques- 
tions :  whether,  when,  and  where  to  open  the  atidomea  f  It  is  worse 
than  futile  to  do  a  laparotomy  for  obesity  ot  spinal  caries.  Delay  may 
be  latal  in  operating  for  carcinoma  of  the  stomach  or  gut.  And  the 
operation  wiu  do  more  harm  than  good  if,  e.g.,  a  suppurating  kidney 
is  opened  through  the  peritoneal  cavity.  But  in  many  ca.ses  it  is 
impassible  to  do  more  than  suspect  the  probable  nature  of  a  disease,  so 
that  it  is  of  great  importance  to  examine  every  case  with  the  utmost 
thoroughness,  ascertaining  every  possible  fact  before  operation,  but 
being  prepared  to  find  the  nature  of  the  disease  quite  diQerent  from 
that  suspected,  during  the  operation.  To  put  the  matter  in  another 
way,  it  is  necessary  to  avoid  two  extremes — on  the  one  hand,  that  of  not 
troubling  to  diagnose  the  condition,  but  subjecting  every  abdominal 
condition  to  operation  ;  and  on  the  other,  refusing  to  open  the  alxlomea 
in  cases  when  certainty  as  to  the  nature  of  the  case  is  impassible  1  '"      " 

Claulficatlon. 

1.  GENERAL  ABDOMINAI,  DISTENTION.— Uniform  t 
ment.  Fat,  fluid,  flatus,  faeces.  Phantom  tumour, 
growth  filling  the  abdomen. 
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Diagnosis  of  Chronic  Abdominal  DiBease — ClasBification,  conihiittd. 
2.  LOCAL    SWELLING, 
(a)  Parietal.— Epi-, 
position  outside,  i 

(6)    ViSCEHAI.. 

Hepatic  Colic  Uterine 

Biliary  Omental  Ovarian 

Splenic  Pancreatic  Broad  ligament 


G^tric  Renal  Testicular 

Enteric  Peri-renal  Vesical, 

(c)  Hernial. — A  viscus  protruding  through  the  parietes 
Inguinal  Umbilical 

Femoral  Ventral. 

.  LOCAL    DISEASE    WITHOUT    SWELLING. 

Disorders  of  Digestion  with  disease  o£: — 
(Esophagus         Small  gut  Liver 

Stomach  Large  gut  Bile-ducts 

Duodenum  Appendix  Pancreas. 

Jaundice  with  Alterations 


I 


DisoHDERSOF  MICTURITION  WITH  AxTERSO  Urine  in  diseases  o/ : 

Kidneys  Liver  and  bile-ducts 

Ureters  Pancreas 

Bladder  Abscesses  connected  with  the  urinary  organs. 

Altered  Blood  in  : — 

Some  splenic  tumours         Tuberculous  lesions  (opsonins) 

Pyogenic  abscesses  Cancer  of  stomach. 

Pain  as  the  Sole  Symptom  : — 

Colic  :      Biliary    calculus — Renal    calculus — Lead    colic — 
Appendicitis — Ovaritis — Dys  men  orrhcea. 

Displaced  viscera  ;    Enteroptosis  —  Kidney  —  Spleen  — 

Diseases  of  spine  and  nerves  :   Aneurysm — Caries — Tabes. 


Conditions  of  General  Afadontinal  Dlatentlon. 

FAT,    FLATUS,    AND    F^CES    give  uualter 

liimamial  e^iamination  detects  no  mass  in  the  . 

FLUID,    i.e.    ASCITES,  gives  shifting  dullness 


FAT,    FLATUS,    AND    F^CES    give  unaltered  percussion,   and 
liimamial  e^iamination  detects  no  mass  in  the  loins  or  pelvis. 


Ik' 


PHANTOM  TUMOUR  i; 
altered  percussion .  N 
nnder  an  ansesthetic. 
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Examination  of  a  Local  Svreillng. 

THE   RELATION  OF  THE   SWELLING  TO  THE  PARIETAL 
WALL. — Movement  of  the  swelling  in  relation  t 
the  parietes,  together  with  the  effect  of  the  c 
muscles  upon  the  swelling,  prove  its  position  upon, 
unconnected  with  the  parietes. 

Epipabietai.  Tumours  are  quite  unaffected  by  m 

tractions,  e.g.,  lipomata  or  sebaceous  cysts. 
iNTERPARiETAi.  SwELUNGS  are  hardened  and  fixed  by  muscular 

contractions,  e.g.,  a  fibroma  or  abscess  in  the  muscles. 
Sub  PARIETAL  Swellings  are  obscured  by  muscular  contrac- 
tions, but  if  fixed  to  the  parietes  they  always  move  with  them, 
e.g.,  an  inflammatory  or  malignant  growth  attached  to  the 
abdominal  wall. 
Visceral  Swellings,  if  unconnected  with  the  parietes,  allow 
the  latter  to  move  over  them,  and  parietal  muscular  contrac- 
tion tends  to  obliterate  their  outline. 
Hernial   Swellings   are   situated   at   the   linea   alba,   navel, 
femoral  or  inguinal  regions,  and  become  more  prominent  on 
muscular  exertion. 
THE   POSITION  OF  THE   SWELLING  usually  corresponds  with 
the  normal  position  of  the  affected  viscus,  thus  : — 

In    the    Epigastrium.  —  Gastric,    or     more    rarely    hepatic. 

Right     Hvpochondrium. — Liver,    gall-bladder,    right    kidney 

and  adrenal. 
Lbf-t  HvrocH on driom. ^Spleen,  left  kidney  and  adrenal. 
Umbilical. — Pancreatic,  omental,  and  small  intestine. 
Lumbar. — Renal  and  pararenal.     Colon. 
Bight  Iliac  Region. — ^Appendix,  cscum.    Psoas,  iliac,  or  pelvi' 


Left   Iliac   Region. — Sigmoid   colon.     Psoas,  iliac,  or  pelvic 
abscesses. 

Hypogastbium. ^Uterus,  bladder.     Ovarian  tumours. 

Occupying  a  Large  Paht  of  the  Abdomen.— Ovarian,  uterine, 
omental  tumours.     Hydronephrosis.     Malignant  and  tuber- 
culous disease. 
MOVEMENT    OF    VISCERAL    SWELLINGS    IN    RELATION 
TO    THAT    OF    THE    PARIETES. 

Swellings  which  move  with  the  Parietes  deep  in  the  abdo- 
men are  probably  inflammatory  or  malignant. 

Movement   with    Respiration   is   most   marked   in   hepatic, 
splenic,  and  gastric  swellings,  less  so  with  renal. 
MOBILITY   INSIDE   THE   ABDOMEN. 

Hepatic  and  Gastric  Growths  have  little  mobility  apart  from 
respiratory  movements. 

A  Wandering  Spleen  can  be  moved  about,  with  the  left  hypo- 
chondrium  as  a  centre. 

Gall-Bladder   Swellings  permit  sometimes  of  lateral  move- 
ments round  a  centre  at  the  hepatic  maxfi^tv. 


DiagnoBiB  of  Chronic  Abdominal  Diaease — Local  Swelling,  continued. 
Renal  Swsllings  may  be  moved  up  and  down,  but  aat  at  ail 

laterally. 
Ovarian  and  Uterine  Swellings  can  be  moved  from  side  to 

side,  but  not  upwards  away  from  the  pelvis. 
Fixed    to   the   Posterior   Pakietes  are   pancreatic   cysts, 

aneurysm,  and  deep  malignant  disease. 
OUTLINE    OF    THE    SWELLING. 

A  Sharp  Edge  characterizes  hepatic  and  most  splenic  swellings. 

A  Notched  Edge  is  only  found  in  the  spleen. 

A  Craggy  Nodular  Mass  is  found  in  malignant  growths. 

Intense  Hahdness  suggests  actinomycosis  or  cancer. 

A  VERv  Ill-defined  Edge  suggests  inflammatory  or  malignant 

invasion  of  the  peritonenm. 
A  Globular  Outline  suggests   a  cyst— renal,   ovarian. 

PERIODIC    CHANGES    IN    SIZE    AND    CONSISTENCY. 

Peristaltic  Contractions  occur  in  the  stomach  or  gut  above 

an  obstruction. 
Painful  Contractions  with  Hardening  occur  in  an  intasstu- 

ception,  also  in  a  pregnant  uterus  at  labour. 
Irregular  Movements,  seen  or  felt,  occur  in  the  borborygmi 

of  obstruction  and  as  fcetal  movements. 
Distended  Bladder  disappears  on  catheterization. 
PERCUSSION  gives  valuable  information  as  to  :    (l)  The  relation 
of  the  alimentary  canal  to  the  swelling  ;   and  {2)  the  presence  ol 
Ijee  fluid  or  gas  in  the  abdomen  or  swelling. 

Swellings  which  are  Resonant  are  gas-containing  abscesses. 

e.g-.    subphrenic    and    rarely    parametric     abscesses, 

dilated  parts  oi  the  stomach  or  gut,  and  posterior  (p; 

tumours  covered  by  stomach  and  bowel. 

Swellings   which   are   Doll  form   the  majority    of   visceril 

Kidney  Swellings  have  an  area  of  colic  resonance  in  Croat  ot 

Hepatic,   Biliary,  and    Splenic   Swellings    have   the  colit 

resonance  below  them. 
Ovarian  Cysts  are  generally  dull  and  suironnded.  by  a  resooasl 
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Symptom  Groupa  In  Abdominal  Disease. 

DIGESTIVE. 

Anorexia,    Vomiting,    and    Dyspepsia,    in    disease   of   fl« 

stomach,  duodenum,  and  pancreas. 
Constipation  occurs  in  any  form  of  obstruction,  w^hether 

stomach    or    gut.     Also    in    inflammatory    conditions,   t-i 

appendicitis,    and     in     pelvic    tumours     or     d,isplacem»lil 

pressing  on  the  lectum. 
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DiABRHCEA    Altersatino    WITH    CONSTIPATION    characterizes 

chronic  obstmction  in  lie  laree  liowel. 
Passage  of  B1.00D  and  Mucus  is  found  in  malignant  disease  of 
the  large  bowel,  and  in  intussusception,  dysentery,  and  colitis. 
JAUNDICE,    WITH    COLIC    AND    PALE    STOOLS,  occurs  in 

hepatic,  bile-duct,  and  pancreatic  disease. 
DISORDERS     OF     MICTURITION   in   renal   disease,    stone,   or 
displacement ;  vesical,  prostatic,  and  urethral  diseases.     Also  in 
disease,  displacements,  and  tnmonrs  in  the  pelvis. 
ALTERATIONS    IN    THE    URINE.— Blood,  pus,  crystals,  casts, 
parasitic  ova,  mucus,  in  urinary  disease.     Bile  in  hepatic,  biliary, 
and   pancreatic  disease.     Cammidge's  crystals   in  disease  o£  the 
pancreas. 
MENSTRUAL    IRREGULARITIES. 

Amenorrh<ea  in  normal  and  abnormal  pregnancy. 
Mknorrhacia  in  uterine  disease. 

Irregular  Menstruation  in  extra-uterine  pregnancy. 
DvsMENORRHEEA  in  pelvic  inflammatory  disease  and  disease  of 
the  uterine  appendages. 
LOCOMOTIVE    DISORDERS. 

Increase   of   Pain   caused  by  wallting,  in  renal  and  vesical 

calculus.     Diseases  of  the  spine. 
Ataxia,  with  loss  of  knee-jerks,  etc.,  in  tabes. 
VASCULAR    DISORDERS. 

Arteriosclerosis,     high-tension     pulse,     cardiac     hj^ertrophy, 

accompany  an  Aneurysm. 

STEADY    LOSS    OF    WEIGHT  is  of  extreme  significance,   and 

generally  results  from  progressive,  i.e.,  malignant,  disease  oi  the 

alimentary  canal.     The  higher  the  disease  the  greater  and  more 

rapid  is  this  sign.     Chronic  gastric  ulcer  and  chronic  pancreatitis 

also  cause  marked  emaciation. 

SYMPTOMLESS   SWELLINGS.— Cysts  of  the  ovary  or  omentum. 

(Hydatid  cj^ts.     Uterine  fibroids.     Tuberculous  abscesses,  arising 
from  bones  (e.g.  the  ilium),  without  involving  joints.     Gummata 
of  the  abdominal  wall,  liver,  and  spleen. 
Special  Methods  of  Examination  In  Obscure  Cases. 

OF   THE   STOMACH.— IMstention  with  air  and  fluid,  illumination, 

and  shadow  of  a  bismuth  meat. 
RADIOGRAPHY   shows    disease    of   the   spine    or   pelvic    bone=, 
aneurysm.     After  bismuth  meals  it  may  show  the  form  and  posi- 
tion of  the  stomach  and  large  intestine.     Calculi  in  the  kidney, 
ir  bladder.     Certain  foreign  bodies. 
DISTENTION    OF   THE   COLON    WITH    AIR  shows  whether  a 
growth  is  in  or  outside  the  colon,  and  emphasizes  tlie  relations  of   j 
the  renal,  hepatic,  biliary,  and  splenic  tumours. 
CYSTOSCOPY,  SEGREGATION  OF  URINE,  AND  11" 
CATHETERIZATION,     demonstrate     obscure    lee 
kidneys,  ureters,  or  bladder,  especially  ti 
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AFFECTIONS  OF  THE   BLADDER. 
ECTOPIA  VESICLE. 

Anatomy, — Bladder  is  only  represented  by  the  trigone  bearing  the 
ureteral  orifices  and  part  o£  the  posterior  wall.  This  part  of  the 
bladder  is  placed  in  the  anterior  abdominal  wall  in  the  hypo- 
gastrium.  The  penis  is  rudimentary  and  shows  complete 
epispadias.  The  pelvic  bones  are  so  ill- developed  that  the  pubea 
do  not  meet  at  the  symphysis.  The  pelvis  is  very  shallow  from 
before  backwards.     The  umbilicus  is  not  recognizable  as  such. 

SymptoniB,— Constant  dribbling  of  urine.  Encoriation  of  the  skin. 
Eventual  pyelonephritis. 

Treatment. 

1.  Implantation  of  the  vesical  trigone  into  the  rectum,  upon 

which  it  lies.     This  does  not  open  the  peritoneum. 

2.  Division  of  the  sacco-iliac  joints — forcing  the  pubes  together. 

Subsequent  plastic  operation  to  cover  bladder. 

3.  Plastic  operations  by  which  skin  flaps  are  sewn  over  the 

bladder  cutaneous  surface  inwards. 

4.  The  provision  of  a  vulcanite  cup  to  form  a  urinal. 

RUPTURE  OF  THE   BLADDER. 

Causes. — Direct  blows  on  the  distended  bladder.  By  a  wound  from 
a  portion  of  fractured  pelvis.  Penetrating  wounds.  Bursting 
following  retention.     Bladder  is  generally  ulcerated  or  sacculated. 

Varieties.— ( 1 )  Intraperitoneal;   (s)  Extraperitoneal. 

Intraperitoneal  Rapttire.^Superior  surface  is  involved.     Severe 

Painful,  scanty,  blood-stained  micturition. 
Signs  of  Free  Fluid  in  the  abdomen. 
PERITONITIS, 
SIGNS. — Catheter  withdraws  only  scanty  bloody  urine.     If  lotion 

is  injected  into  the  bladder,  less  returns  than  is  inserted. 
TREATMENT. — Laparotomy.     Sponge  out  the  bee  fluid.     Sew  up 
the  bladder  wound.      Drain  rectovesical  pouch  if  the   urine  is 
septic.     Tie  in  a  large  catheter. 
Extraperitoneal  Rnpttire. — Involves  the   base   or  lateral  walls. 
Micturition  may  not  at  first  be  interfered  with. 

Pelvic  Cellulitis  or  ExTHAVASAnoN  of  Urine  occurs. 
Dusky  Swelling  occurs  above  the  pubes  and  in  the  perineani. 
Rapidly  Fatal  Tox«mia  if  the  urine  is  septic. 
ATMENT. — Free  incisions  into  the  swollen  areas  above  pubes 
the  perineum.     Drain  the  bladder  through  a  catheter,  or 
by  a  median  urethrotomv. 


r  Acnte  Catarrb. 

CAUSES.— Cold.     Uric  acid  diathesis.     Gout.     Irritants,  i 
tharides. 


CYSTITIS 
CYSTITIS. 


Acute  Septic  CyBtJtis. 

CAUSES. — Traumatism — operation,     foreign     body.      Gonorrhcea, 
Septic   wounds   or   catheters.     Direct   infection   with   the   colon 
bacillus  through  the  female  urethra.     All  the  ciusej  of  chronic   I 
cystitis  are  predisposing  causes  of  acute  cystitis. 

Chronic  CyatltiB. 

CAUSES.— Stone.     Tumour.     Large  prostate.     Stricture.   Paralysis 
from  spinal  disease.     Tuberculosis. 

Bacteriology. 

Bacillus  coli  (alone) 


Alkaline  u 


Streptococcus      „ 

Bacillus  proteus  ) 

Diptocoecus  ureis 

Staphylococci 

Bacillus  coli  with  the  above  / 

PAIN  in  hypogastrium  and  perineum. 
VESICAL      IRRITABILITY.— Constant 

Frequent  micturition.     Pain  after  n 
URINE. 

Ih  Accte  Cases. — May  contain  blood^Shreds  and  slouglis  of 

the  mucous  membrane. 
In   Some  Cases. — If   infection   is  purely  by  an   acid-forniing 
organism  {B.  coli,  gonococcus,  tubercle),  not  much  change  U 
apparent.     The  organism  can  be  recognized. 
In  MAioBiTy  of  Cases. — Urine  becomes  alkaline  by  a  formation 
of  ammonia  from   the  decomposition  of  urea.     Foul  smell. 
Loaded  with  pus,  mucus,  epithelium,  and  phosphates. 
GENERAL  SYMPTOMS   (chiefly  in  the  acute   cases).— Toxaemia. 

Low  febrile  condition.     Exhaustion  from  want  of  sleep. 
COMPLICATIONS.— Septic  infection  of  the  kidneys. 
Anatomy. 

ACUTE  CHANGES. 

Catarrh.     Acute  inflammation  of  the  mucous  membrane. 
Mucous  Membrane  is  inten.seiy  congested.     Its  vesseU  become 
thrombosed.     Patches  slough  and  leave  ulcers.     It  may  b~ 
1  as  a  complete  slough. 
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Cystitis —Anatomy,  continued. 
CHRONIC  CHANGES, 

Mucous  Membrane,   especially  over  the   trigone. — Thickeni 

and  covered  with  tenacious  mucopus  mixed  with  phosphatic 

(i&bria.     Superficial     layers     lost.     Congestion,    witll     large 

dilated  vessels.     Sacculated  and  ulcerated. 
Muscular    Wall. — At    first    thickened    and    hypertrophied. 

Later  (if  obstruction  exists),  becomes  dilated,  thinned,  and 

fasciculated. 
Ureters. — Orifices  are  contracted  by  muscular  spasm. 
Kidneys. — Hydronephrosis.     Pyonephrosis.     Pyelonephritis. 

Treatment. 

GENERAL.— In  acute  cases  :   Rest  in  bed.     Milt  diet. 

Remove  the  cause  (e.g.,  stone,  stricture). 
DRUGS.- — Copious  alkaline  drinks  (to  diminish  the  irritating 
acids).     Belladonna  and  hyoscyamus — for  spasm. 

Antiseptics. — Urotropia,    salol,     benzoic     acid,     to     prevent 
ammoniacal    decomposition   and   to   retard    the    growtfi    oi 
organisms. 
DlURETics.^-Citrate   of   potash,   buchu,  to   diminish    the   con- 
centration of  the  urine. 
OLE  o-REsiNS.— Sandalwood     oil,     cubebs,     copaiba,     etc.      In 
chronic  cases.    When  there  is  much  mucopus,  and  especially 
ia  chronic  gonorrhcea. 
LOCAL  APPLICATIONS  (to  be  avoided  in  acnte  cases). 

Irrigation  with  dilute  solutions  of  permanganate  of  potash  and 

boroglyceride. 
In  very  chronic  cases  :   protargol  gr.  ij  ad  gj. 
CYSTOTOMY.— In  intractable  cases,  and  as  a  preliminary  to  further 
operations.     Perineal  route  provides  the  best  drainage.     Supra- 
pubic   route    is   most    convenient  if   a  tumour  is    going   to   be 
removed. 
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TUMOURS  OF  THE   BLADDER, 

Varieties, 

Benign. — Papilloma — Fibroma  and  myxoma  (rare) 


i 


I 


pattenta 

Anatomy. — Tuft  of  branching  processes.  Each  consists  of  central 
connective  ti.sue  and  blood-vessels,  clothed  with  transitional 
squamous  epithelium.  Submncons  and  muscular  tissues  are  not 
involved.  Generally  at  or  near  the  trigone  and  close  to  one  of 
the  ureteric  orifices.  Occasionally  multiple.  May  be  secondary 
to  villous  tumour  of  the  renal  pelvis. 


W  TUMOURS     OF     THE     BLADDER 

H     Sytaptoms. — Three  stages:  (i)  La.tent,  (2)  Hematuria,  [3)  Cystitis, 

■  H*:MATURIA. — So-called     symptomless     haimaturia,     front     ttie 

absence  of  other  signs  or  symptoms.     Profuse  hicmorrhage,  more 

marked  at  end   of  micturition.     Recurs   at  long   intervals,   and 

lasts  for  a  few  days  at  a  time. 

VESICAL    IRRITABILITY.— Frequent    micturition.     Pain    after 

micturition  from  the  growth  being  caught  in  the  orifice  of  the 

urethra. 

CYSTITIS.— Chronic  variety.     Passage  of  quantity  of  ropy  n 

HYDRONEPHROSIS  (occasional),  from  a  blocking  of  the  ureteric 

Sign*. — Sound  produces  sharp  hemorrhage.     Nothing  felt  by  rectum 
or  v^na.     Cystoscope  shows  growth. 

Treatment. 

P.\LT,IATIVE. — Sulphuric  acid  dil.  by  mouth,  injections  of  supra- 
rcnalin,  protargol,  or  silver  nitrate  solutions  into  the  bladder. 

OPERATIVE. — Suprapubic  cystotomy.  Isolate  growth  with  a 
Fergusson's  speculum.  Press  up  its  base  from  the  rectum  or 
vagina.  Cut  away  the  mucous  and  submucous  tissue  from  which 
it  grows. 


Epltbeljoma. 

Occurs  in  patients  over  forty.     Men  more  often  than  woi 

B^ina  in  two  ways : — 

I.  As    A    Benign    Papilloma,    which   subsequentiy   becomes    ' 
malignant,  by   growing    down   into    the    submucous        " 
muscular  tissue. 

1.  As  A  TvFicAL  Malignant  Ulcer  in&ltrating  the  deep  tissti^  j 
from  the  first.  i 

Situation.— Generally  just  above  the  trigone,  but  may  InvadQ  | 
tile  whole  bladder  wall. 
H.EMATURIA.— Most  marked  in  the  case  of  a.  villous  growth. 
CYSTITIS. — Vesical    irritability,    accompanied    by   great   pain   i 

hypogastrium  and  perineum. 
COMPLICATIONS.— Hydronephrosi-s  with  pain  in  the  kidney  from 
involvement   of   the   ureter.     Pyelonephritis   and   septicemia. 
Retention  of  urine  (rare),  irom  involvement  of  the  urethra. 

Signs, — Indurated  mass  felt  in  the  bladder  wall,  per  rectum  or  per 
vaginam.  Cystoscope  shows  a  sessile  papilloma  or  an  ulcer  with 
thickened  margins.  Sound  may  feel  a  rough  area  on  the  bladder 
wall. 
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Tumour  of  the  Bladder,  continued. 
Treatment. 

1.  SUPRAPUBIC  CYSTOTOMY.— Expo5a re  as  in  bcni^  growth. 

Removal  of  a  wide  area  of  bladder  wall,  including  its  whole 
thickness. 

If  the  ureter  is  involved,  the  affected  part  is  removed  and 
the  proximal  end  implanted  into  the  bladder  in  a  fresh 
situation. 

2.  TOTAL  EXTIRPATION  OF  THE  BLADDER.— In  extensive 

growths.     Ureters   implanted   in  the  rectum  or  colon.     Or  a 
double  nephrostomy  performed. 
DlagnoBls  of  Vesical  Grovrtha. 

I.  FROM  OTHER  CONDITIONS  RESEMBLING  IT. 

[a)  Renal  Disease. — Stone  or  new  growth.  In  this  ;  Pain 
or  tumour  in  the  loin.  Hemorrhage  is  much  less 
profuse.  Blood  is  evenly  mixed  with  the  urine.  Segre- 
gation ahows  diSerence  between  the  two  sides.  Urine 
remains  acid.  There  is  less  vesical  irritability, 
(i)  Stone  in  the  Bladder. — In  tliis  :  Pain  after  tn.icturition, 
with  spasm,  is  present.  Bleeding  is  slight.  Sound  feels 
the  stone, 
(c)  Tubercle  of  the  Bladder.  In  this  :  Pain  and  vesicat 
irritability  are  t*vere.  Bleeding  is  absent  or  trivial. 
Tubercle  bacilli  in  the  urine.  Cystoscope  shows  shallow 
undermined  ulcers.  ~ 

1.  OF  THE  VARIETY  OF  GROWTH. 

Benign  Growths  are  characterized  by  :  Yonth  of  the  patient. 
Profuse  recurrent  iia;maturia  without  other  symptoms  at 
lirst.  Absence  of  induration  of  the  bladder  wall. 
Malic.nani  Growths  are  characterized  by  :  Patient  is  over 
forty-five.  Pain  and  cystitis  are  early  and  prominent. 
Induration  is  felt  in  the  vesical  wall. 

STONE   IN  THE   BLADDER. 
Varieties. 

URIC  ,^CID. — Oval  or  spherical  stone.  Brown  in  colour  and 
laminated  in  texture.  Deposits  as  rhomhoidal,  "  wheatsheaf," 
or  irregular  clumps  of  crystals. 

In  acid  urine,  as  result  of  excessive  sweating,  too  little  drinking, 
excess  of  nitrogenous  food,  sedentary  habits,  febrile  condition, 
gouty   diathesis.      Forms   much   the   commonest   variety  of 

AMMONIUM  URATE.— Similar  to  tlie  above,  but  lighter  in  colont. 

Deposits  as  spiculated  globules  or  as  an  amorphous  deposit. 
CALCIUM  OXALATE.— Rough,  nodulated  like  a  mulberry.     Very 
hard.     Dark  brown  or  blackish. 

Deposits  in  acid  urine,  as  "envelope,"  or  dumb- bell. shaped 
crystals.     In  nervous  and  dyspeptic  patients. 
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PHOSPHATIC  CALCULUS.— UsiiaUy  a  secondary  deposit  on  a 
uric  acid  or  oxalate  stone  or  foreign  body.  Sometimca  primary 
in  a  saccule  of  a  bladder  deposited  by  cystitis.  Forms  a.  white, 
soft,  friable  mass. 

Deposits    in    alkaline    urine    as    triple   phosphate   (ammonio- 
magnesium),   "knife-rest"   crystals,   or   hexagonal    feathery 
crystals.     Calcium     phosphate.     Amorphous     deposit     The 
mixed  phosphates  form  a  "  fusible  calculus." 
CYST  IN.  ^Yellow,  waxy— very  rale.  H 

XANTHIN.— Red— very  rare.  ■ 

Structure.  ' 

Nucleus  at  the  centre  formed  by  foreign  body,  renal  calculus, 

Body. — Concentric  layers  of  crystals  held  together  by  mucus. 
Crust. — -Most  recent  deposit.     Generally  the  mixed  phosphates. 

Occurs  when  cystitis  with  alkaline  urine  has  been  set  up. 
Number. — Usually  single.     Rarely  multiple. 

EtloIogT. 

Age. — Any  age,  but  especially  children  under  ten  ;   men  past 

middle  life. 
Sex, — Men  much  more  often  than  women. 
Social  Condition. — In  children  it  chiefly  affects  the  poor. 
Climate,  Soil,  etc.— Very  common  in  India  and  the  tropics. 

Common  in  Eastern  Counties  and  where  the  watcT  is  very 

Local  Urinary  Conditions. — Any  obstruction  predisposes  to 
the  deposit  of  a  calculus  :   especially  phimosis  in  children,  and 
a  large  prostate  in  old  men. 
Gout,  lithiasis,  or  oxaluria  usually  precede  and  cause  it,  often 
first  causing  a  renal  calculus. 
Symptoms. 

PREMONITORY.— Renal  cohc.     Incontinence  of  urine  (in  children). 

Passage  of  gravel,  m'ic  acid,  or  oxalates. 
PAIN. — In   bladder   and   perineum.     Referred   to   the   end   of  the 

penis.     Worse  at  Ihe  end  of  micturition. 
VESICAL   IRRITABILITY,— Constant    micturition,    followed    by 
pain  and  spasm,  with  sensation  of  not  having  emptied  the  bladder. 
H.«MATURIA.— Slight  and  at  the  end  of  micturition. 
INFLUENCE    OF   MOVEMENT.— All    symptoms    aggravated   by 

movement,  and  therefore  worse  by  day  than  night, 
SUDDEN  CESSATION  OF  MICTURITION,  or 
ACTUAL  RETENTION  of  urine,  from  impaction  of  the  stone  B 

orifice  or  in  the  urethra, 
EFFECTS  OF  STRAINING  and  nerve  irril  at  ion.— Piles  or  proUpU 

Hernia.     Priapism, 
IN  CHILDREN,— luconHnence  of  urine.     Constant  puUini 
foreskin. 
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Stone  in  the  Bladder,  continued. 
Slgna. 

SOUNDING.— Bladder  should  be  fuli  of  urine  or  lotion.      Buttocks 
raised.     Anesthetic  should  be  given  in  children.     Beak  is  turned 
from  side  to  side  and  then  backwards  behind  a  large  prostate. 
Hard  click  indicates  a  stone.     It  can  be  heard  and  felt.     Most 
marked  in  oxalate  or  uric  stone.'i.     Least  marked  in  phosphatic 
stones.     May  be  masked  by  mucus. 
Fallacies  in  sounding  for  a  stone: — 

Stone  may  be  missed  because  ;    It  lies  deep  behind  a  large 
prostate,  or  in  a  saccule  with  a  narrow  mouth,  or  it  is 
covered  with  tenacious  mucus. 
Click  or  grating  is  given  by  conditions  other  than  a  stone, 
viz.  :      Prostatic    calculus.     Phosphatic    debris    on    an 
ulcer  or  new  growth. 
PALPATION.— Large    stone    can    be    felt    by  rectum   or   vagina 
bimannally. 

Dlagnoajs, — From  renal  calculus,  vesical  new  growth,  vesical  tuber- 
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Coarse  and  Complications.— In  old  men  it  may  long  remain 
latent.  In  children  it  quickly  causes  symptoms.  Cystitis  occurs 
before  long. 

KiDNEV     Changes. — Hydronephrosis — from     vesical     spasm. 
Pyonephrosis.     Pyelonephritis  from  ascending  infection. 

Treatment. 

PRELIMINARY  FACTS  to  be  ascertained. 

1.  Presence  of  any  urinary  obstruction.     Size  and  position  of 

stricture.     Presence  and  character  of  prostatic  growth. 

2.  Size  of  the  stone.     By  palpation  througli  the  rectum.     By 

grasping  with  a  lithotrite. 
3-  Nature  and  consistency  of  the  stone.     By  cKamination  of 
the  crystals  in  the  urine.     By  the  smooth,  or  rougii,  or 
soft  sensation  imparted  to  a  sound. 
4.  Presence  of  cystitis  or  kidney  disease. 
LITHOLAPAXY. 

Indications. ^Stone  less  than  ij  in.  in  diameter.     Stone  must 
be   friable.     Absence   of   stricture    or    very   large,  prostate. 
Absence  of  cystitis  or  kidney  comphcations. 
Method. — Buttocks  raised.     Bladder  filled  with  boracic  loldoo 
|at  least  6  oi.).     Grasp  the  stone  and  crush  it  by  lithotrite. 
Crush  all  fragments  that   can   be   grasped.     Wash   1 
fragments   by   the   evacnator.     Use   the   largest  t 
tube   possible.      Again    sound    for   and    treat   ■ 
frag'ments. 
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SUPRAPUBIC  CYSTOTOMY. 

Indications. — Large  stone  (i^  in.  or  more).     Hard  stone  whicti    I 
cannot   be   crushed   (especially   oxalate   stones).     Combined    \ 
with  a  large  prostate.     When  a  stricture  eidsts.     When  the 
stone  is  encysted. 

Methoo. — Trendelenburg  position.     Fill  the  bladder  until  it  ii 

felt  above  the  pubes.     Opea  immediately  above  th,e  pobes. 

After  removal  of  the  stone  :    Drain  ii  cystitis  or  hsemorrhago 

exists  ;   sew  up  the  bladder,  but  drain  the  wound  otherwise. 

LATERAL  LITHOTOMY. 

Indications. — A  contracted  bladde-.  Severe  cystitis.  When 
a.  stricture  (traumatic)  of  the  membranous  urethra  exists  and 
can  be  dealt  with  at  tie  same  time. 

Method. — Pass  a  sound  with  a  lateral  groove  into  the  urethra. 
Fill  the  bladder.  Place  the  patient  in  the  lithotomy  position. 
Assistant  holds  sound  in  mid-Ene  and  gainst  the  pubes. 
Cut  from  !i  in.  in  front  of  anus  to  a  poiat  midway  between 
onus  and  left  tuber  ischli.  Deepen  this  until  the  knife  is  in 
the  groove  of  the  sound.  Push  knife  forward  into  the  bladder 
along  the  groove.  Insert  finger  and  forceps  and  extract  the 
stone.     Leave  in  a  large  tube  to  drain  the  bladder. 

INCONTINENCE   OF.  URINE.  ] 

DelfniUon. — Involuntary    micturition   due    to   abnormal    detrusM 

action  or  defective  sphincter    action. 
I.  Active  Incontinence. — Abnormal  detrusor  action,  common  in 

children,     especially     boys.     Generally     at     night — "  nocturnal 


Cavses. — Reflex  stimulation   of  abnormally  excitable  vesical 
centre.     For  exampie,  by ;    Slight  vesica!  distention — Rectal 
parasites  or  polypus — Phimosis — Uric  acid  gravel — Emotions. 
Treatment. — Remove  any  abnormal  cause  of  irritation. 

Wake  the  child  to  pass  water  before  the  bladder  is  too  full. 

Bland  diet  ;    No  meat  in  evenings. 

Drugs  :     Iron    and    arsenic    as    tonics.     Belladonna    and 

bromides  as  sedatives. 
Instruments  (in  obstinate  cases  only) :    Passage  of  a  metal 
sound.     Gentle  faradization  through  this. 

:.  Passive  Incontinence. — Defective  sphincter  action. 

(a)  PARALYTIC— From    injury   of   vesical   centre    in   the   cord. 

Sphincter  is  paralyzed  and  remains  relaxed.     Urine  dribbles 

out  from  the  ureters  to  the  urethra.     Bladder  remains  empty 

and  contracted. 

(6)  MECHANICAL,— When  a  stone  or  growth  holds  open  the  neck 

of  the  bladder  (very  rare).    Over-distention  o(  female  urethra. 

Treatment  oI  passive  incontinence   is   that  of  its  cause. 

Also  an  attempt  to  prevent  cystitis  by  aseptic  precautions 

at  the  external  meatus. 
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IncoiHinence  of  Urine,  couHnutd. 

3.  False    Incontinence. — Distention    with   overflow.     Bladder   '13 
greatly  distended,  and  the  urine  constantly  dribbles  away. 
(a)  Obstruction  to  the  outflow  of  urine.     Enlarged  prostate. 

Stricture  of  the  urethra. 
(6)  Spinal  Cord  Injl'rv. 

Treatment  Ls  that  of  the  cause,  with  aseptic  precautioat- 
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Canaea.  ^H 

I.  OBSTRUCTION  TO  THE  OUTFLOW, 

In   Penis. — Phimosis — Rings,   bands  round   penis — ^Malignant 

growth  (very  rarely  causes  obstruction). 
In    Urethra. — Stricture — Congestion    with    spasm — Impacted 

stone — Rnpture. 
In  Prostate. — Hypertrophy — New  growth — Inflammation. 
In  Bi^dder. — New  growth — Stone  (rarely  cause  retention). 
Outside  Neck  of  the  Bladder. — Pressure  of  tumours,  e.g., 
uterine  fibroids — Retroverted  gravid  uterus. 
a.  PARALYSIS.— Diseases  of  the  spinal  cord,  especially  tabes  or 
myelitis.     Injury  of  brain  or  spinal  cord.     Injury  of  the  reflex 
nerve  mechanism,  e.g.,  by  operations  on  the  rectum  or  genital 
organs.     Hysteria. 
3.  ATONY  of  the  bladder  produced  by  ;   Over -distention — acute  <x 
chronic.     Cystitis  (rare).     In  old  age  (probably  associated  with 
prostatic  enlargement). 
Symptoms. — Bladder  presents  as  a  tense  hypogastric  swelling.    Pain 
of  a  constant  character  in  abdomen  and  perineum  (this  is  absent 
in  paralytic  cases.) 
ResaltB. 

CLINICALLY.— ( I )  Rupture  of  the  bladder ;   or  (2)  Rupture  of  the 

urethra;    or  (3)  Distention  with  overflow — false  incontinence. 
PATHOLOGICALLY. 

On  the  Bladder. — In  acute  cases  :   Dilatation  and  atony.     In 
chronic    cases :     Hypertrophy,    followed    by   dilatation    and 

On  the  Kidneys. — Hydronephrosis  or  pyonephrosis.      Pyelo- 

Diagnoaia. 

SUPPRESSION  OF  URINE.~In  this  ;   The  bladder  is  empty  and 

contracted.     Follows  some  severe  shock,  or  operation,  ot  nephritis. 

Scanty  urine  is  of  high  specific  gravity  and  albnminous. 
CALCULOUS    ANURIA.— History     of     lumbar    pain    and    coUc 

Bladder  is  empty.     Pain  is  absent  or  exists  only  in  the  loins. 
RUPTURED  BLADDER.— Follows  an  injury.     Bladder  is  empty 

or  contains  bloody  urine.     More  loUoo  can  be  put  in  than  got  out 

of  the  bladder. 
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Treatment. 

1.  When   Congestive   Spasm  is  the  Cause:     First  try  hot 

baths,  with  morphia  and  belladonna  suppositories.     Then 
pass  a  soft  catheter. 

2.  When   Definite   Obstruction   Exists  :     Pass   large   soft 

catheter  first ;  if  this  fails,  then  small  or  filiform  catheters. 

3.  When  the  Prostate  is  Enlarged  :    First  try  large  soft 

catheter,    then    catheter    coude,    then    metal    prostatic 
catheter. 

4.  When  no  kind  of  Catheter  can  be  Passed  : — 

Suprapubic  Aspiration. — Pass  a  soft  catheter  through 

the  cannula  and  leave  it. 
Suprapubic    Cystotomy. — ^When    a    large    prostate     or 

vesical  growth  can  be  dealt  with  later,  or  calculus  at 

the  same  time. 
Perineal  Cystotomy. — ^When  a  urethral  stricture  exists 

which  can  be  treated  at  the  same  time. 
In  Acute  Retention  of  Many  Hours'  Standing,  and 
In  Chronic  Retention  with  Cystitis,  it  is  better  to 

relieve  the  retention  first  by  a  catheter  or  aspiration,  and 

do  a  radical  operation  later  when  the  patient  and  the 

bladder  are  in  better  condition. 
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i  abscess.     Chronic   prostatitis. 


H  DISEA! 

I  INFLAMMATION. 

H  Varieties. — Acute  prostatitis, 

H  Tuberculous  prostatitis. 

Acute  Prostatitis. 

CAUSES. — Gonorrhcea.  Sepsis  secondary  to  instrumentation — 
s  tricture  — Cystitis . 

ANATOMY.— loflammatory  swelling  of  the  whole  organ.  Ducts 
and  follicles  plugged  by  mucus  and  bacteria.  Abscess  fonns  : 
(a)  In  one  of  the  follicles;  or  (b)  In  the  parenchyma  spreading 
through  the  capsule. 

SYMPTOMS. — Burning  pain  in  perineum,  worse  on  sitting.  Frequent 
painfol  micturition.  Retention  of  urine  from  spasm  and  con- 
gestion. Constitutional  symptoms  of  fever.  Constipation.  Pain 
during  and  after  defxcation. 

SIGNS. — Passage  of  prostatic  shreds  or  pus  in  urine.  Inflamed 
prostate  felt  per  rectum.  Brawny  swelling  in  tlie  perineum. 
When  suppuration  occurs  under  or  outside  the  capsule,  fluctua- 
tion felt  by  rectum  or  in  the  perineum. 

COMPLICATIONS.— Abscess  may  burst  into  :  Urethra— Bladder— 
Rectum^ — Perineum.  Rectal  or  perineal  fistula  may  result. 
Cystitis  and  septic  diseases  of  the  Mdneys. 

TREATMENT. — Reat  and  milk  diet.     Hot  hip  baths.     Fomenta- 
tions   to    perineum.     Hot    enemata.     Morphia    and    belladonna 
suppositories.     For  retention  :    Soft  catheter.     For  suppuration  : 
Median  perineal  incision. 
Chronic  Prostatitis. 

CAUSES. — Posterior  urethritis  (gonorrhcea).     Cystitis.     Stricture. 

SYMPTOMS. — Frequent  micturition.  Slight  pain  after  micturition. 
Sense  of  weight  in  the  perineum.  Discharge  of  albuminous 
material  after  micturition,  especially  the  first  thing  in  the  morning. 
Passage  of  mucous  casts  of  the  prostatic  glands.  Rarely  a  chronic 
abscess  forms. 

SIGNS. — Tender  enlargement  felt  per  rectum. 

COMPLICATION.— Formation  of  prostatic  calcuU. 

TREATMENT.— Bland  diet.  Absence  of  sexual  excitement. 
Copious  fluids,  with  diuretics.  Irrigation  of  the  prostatic  urethra 
with  protargol  lotion,  gr.  j  ad  Jj-  Passage  of  large  bougies. 
Belladonna  suppositories. 
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Tttfaercttloas    Prostatitis.  —  Usually   secondary    to    tulierculotis 
diaease  of  teatia  or  vesicula  seminaleB.'s.  Rarely  primary. 

ANATOMY. — Caseous  deposits  in  the  prostate.     Chronic  abscesses. 
Ragged  ulceration,  generally  the  result  of  septic  iniection. 

COMPLICATIONS.— In  al!  except  the  mild  primary  cases  it  spreads 
to  the  bladder  and  kidneys. 

SYMPTOMS. — Those   of   chronic    prostatitis.     Pyuria,   with  urino 
which  is  acid  at  first. 

TREATMENT. — Generally  only  conatLtutional.  Bland  diet  with  | 
copioas  fluids.  Morphia  and  belladonna  suppositories  for  pain,  I 
Rarely  ia  primary  cases,  removal  through  the  perineum. 

FrOMtatic  Calculi  result  from  deposit  of  lime  salts  in  the  follicles.  I 

In  cases  of  chronic   prostatitis.     Consist   of   carbonate   of   Umo.  T 

Usually  m.ultiple.     Collect  in  enlarged  prostatic  pouches. 

SYMPTOMS. — Irritability  of  the  bladder.     Difficulty  ia  micturitioil.  I 

SIGNS.. — Those  of  chronic  prostatitis.     Felt  by  a  sound  jnst  befow  I 

entering  the  bladder. 
TREATMENT. — Removal  through  a  median  perineal  incision. 

ENLARGEMENT  OF   THE   PROSTATE. 

Anatomy  of  the  Normal  Gland.— Shaped  lite  a  pyramid,  with 
four   triangular  surfaces.     Normally   measures  a   little   over   an 
inch  transversely,  about  one  inch  in  other  diameters. 
SURFACES. 

SupEHLOH  Surface  ia  in  the  cavity  of  the  bladder  ;   is  pierced 
by  the  internal  meatus  ;   ia  covered  by  vesical  mucous  mem- 

PosTEHioR  Surface  is  related  to  vesiculte  seminales.    Separated 
from  rectum  by  fascia  and  cellular  tissue,  and  is  covered  by 
rectovesical  fascia. 
Lateral  Suhfacbs.— Lie  on  the  origin  of  the  levatores  ani  from 
the  pubes.     Are  covered  by  visceral  layer  of  pelvic  fascia. 
This  is  connected  to  the  pubis  in  front  as  the  puboprostatic 
ligament. 
APEX. — Situated  on  the  junction  between  the  lateral  surfaces.     ^'M 
pierced  by  the  urethr*     Rests  on  that  part  of  tlie  pelvic  fascte'f 
which  forms  the  deep  layer  of  the  triangular  ligament. 
CONNECTIONS. 

Bladder. — The  mocoua  membrane  is  continued  over  its  superior 
surface  into  the  urethra.     The  muscular  wall  is  continued 
into  its  posterior  and  lateral  surfaces. 
Urethra  traverses  the  gland  from  its  superior  surface  to  its 

EjAcuLATORv  DucTs. — Traverse  its  substance  from  its  posterior 
anrface  to  join  the  urethra. 
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Bnlargeinent  of  Prostate — Anatomy  of  Normal  Gland,  eontintied. 
SURROUNDINGS.— The  gland  with   its   fibromascular  capsale  is 
surrounded  by  : 

1.  The     neck  of  the  bladder,  which  is  structurally  continuous 

with  the  fibromusculax  capsule, 

2.  Cellular  tissue  containing  the  prostatic  plexus  of  veins. 

3.  A  sheath  of  fascia,     (i)  Deep  layer  of  triangular  ligament. 

(2)  Visceral  layer  of  pelvic  fascia  at  the  sides.     (3)  Recto- 
vesical fascia  behind.     (These  are  all   parts  of   the   same 
fascia,  forming  a  continnoas  "  Sheath  "  for  the  prostate). 
STRUCTURE.— Consists    of    two    kinds    of    tissue:      (i)  Mass    of 
unstriped    muscle     and     fibrous     tissue  ;      (2)  Glandular     tissue 
embedded  in  (1). 

Capsule  consists  of  the  pteripheral  parts  of  the  fibromnscolar 
tissue  arranged  in  a  laminated  manner.  This  dips  dawn  as 
a  median  raphf,  and  joins  the  anterior  and  posterior  walls 
of  the  urethra.  There  is  no  distinct  demarcation  between 
the  capsule  and  the  rest  of  the  gland  in  normal  conditions. 
Lobes. — Two  primary  lateral  lobes  lie  on  each  side  of  the 
median  rapli^.  A  central,  median,  or  third  lobe  is  that  part 
of  the  gland  superior  and  posterior  to  the  internal  urethral 
meatus,  and  is  divided  from  the  lateral  lobes  by  the  ejaculattwy 

DUCTS. — The  glands  of  the  lateral  lobes  open  by  ten  to  fifteen 
dncts  into  the  groove  on  the  floor  of  the  urethra  at  the  side  ol  the 
crista  urethra.  The  glands  of  the  middle  lobe  open  into  a  recess— 
the  sinus  pocularis — which  opens  on  the  summit  of  the  crista 
uretbrtB.  The  ejaculatory  ducts  open  on  either  side  of  tlie  orifice 
of  the  sinus  pocularis.     The  median  lobe  is  the  uterus  masculinus. 

E-Uology. — Common  after  fifty.  May  be  caused  by  prostatitis, 
urethritis,  or  lithiasis,  or  any  condition  of  chronic  vesical 
irritabiUty.     Usually  is  merely  a  senile  change. 

Anatomy- 

PROSTATIC  CHANGES. 

Shape  and  Sizb. — At  first  it  retains  its  shape,  then  it  ijecoracs 
lobulated  and  irregalar.  The  lateral  lobes  enlarge  towards 
the  rectum. 

The  median  lobe  and  the  whole  of  the  superior   surface 

grow  up  into  the  bladder. 
A  median  constriction  marks  the  attachment  of  the  neck 
of  the  bladder,  and  separates  the  intravesical  from  the 
extravesical  parts  of  the  gland. 
Structure.— The  enlarged  gland  consists  of  either  :    ( i )   Excess 
of  fibrous  tissue:     usual  in   the   smallest  specimens   which 
cause  symptoms  ;    (2)  Overgrowth  of  all  the  normal  tissties; 
usual  in  the   smooth,   medium-sized   specimens;     (3)   Fibto- 
myomatous   tamours   or  fibroids ;    may  form  large  masses  ; 
(4J  Fibro- adenomata,  i.e.,  overgrowth  of  the  glandular  tissue;    , 


constitute  the   bulk   of   the  largest  specimens;    (5]  A  well- 
marked   laminated   capsule    consisting    of    layers    of    fibro- 
musculor  tissue  surrounds  the  rest  of  the  mass,  and  is  con< 
tinuous  with  the  muscular  walls  of  the  bladder. 
Consistency, — Hard  when  chiefly  fibrous  tissue.     Soft  when 
formed  by  adenomata. 
CHANGES  IN  THE  URETHRA.— Elongated  from  one  to  several 
inches.     Curved  with  the  convexity  backwards.     Tortuous  from 
tlie  pressure  o£  enlarged  lobules.     Internal  meatus  may  be  dis- 
torted or  blocked  by  the  growth  of  the  median  lobe,  or  rarely  held 
open  by  the  same. 
CHANGES  IN  THE  BLADDER  AND  KIDNEYS.— The  bladder 
becomes    first    hypertrophied    and    then    dilated,   the   muscular 
fasciculi  being  separated,   and   the   mucous  membrane  pouched 
between  the  fasciculi.     Cystitis  occurs  sooner  or  later.     Hydro- 
nephrosis, pyonephrosis,  or  pyelonephritis  may  result  from  chronic 
retention  and  cystitis. 

SymptomB. — There  are  usually  four  stages,  though  the  earlier  ones 

may  not  be  noticed  or  complained  of,  viz.  : — 

1.  DIFFICULTY  IN  MICTURITION.— A  long  time  is   taken  in 

starting  the  stream.     The  stream  is  of  good  bulk  but  slow,  and 

projected  with  little  or  no  force.     Straining  often  checks  the 

3.  FREQUENT  MICTURITION.— Due  at  first  to  congestion  and 
irritability  of  the  neck  of  the  bladder,  later  to  retention. 
Worse  at  night,  or  more  noticeable  then. 

3.  RETENTION  OF  URINE.— The  bladder  cannot  empty  itself 

when  the  obstruction  increases  or  when  the  bladder  becomes 
weak.  Hence  some  residual  urine  is  left  after  each  act.  This 
varies  from  one  to  ten  ounces,  and  constitutes  the  measure  of 
the  inefficiency  of  the  bladder.  Acute  retention  may  be  the 
first  sign,  or  more  commonly  supervenes  on  chronic  retention 
when  micturition  has  been  delayed  so  long  that  the  bladder 
becomes  atonic,  or  results  from  congestive  spasm  caused  by  cold 
or  alcohohc  excess.  False  incontinence  (retention  with  overflow) 
may  supervene  in  any  neglected  case. 

4.  CHRONIC    CYSTITIS.— Infection    is    usually   by   instruments. 

May  arise  by  auto-infection.  Urine  becomes  ammoniacal  and 
loaded  with  phosphates,  pus,  and  mucus. 

Phyaical  Signs. 

SIGNS  OF  RETENTION  OF  URINE  in  the  absence  of  stricture  or 

paralysis.     Bladder  felt  above  the  pubes  {rare  in  early  cases). 

Presence  of  residual  urine  after  micturition. 
RECTAL  EXAMINATION.— Gland  is  felt  on  the  anterior  rectal 

wall,  about  2J  in.  from  the  anas.     It  feels  large  or  lobulated. 

may  feci  practically  normal. 


Enlargement  of  Prostate — Physical  Signs,  continued. 

URETHRAL  EXAMINATION.— The  prostatic  urethra  b  elongated 
— judged  from  the  distance  the  catheter  must  be  passed  from  the 
pubic  arch  fill  the  bladder  is  entered.  Normally  this  is  abont 
i§  in.,  in  prostatic  cases  it  is  anything  up  to  4  in. 
A  long  curved  catheter  or  a  coude  pass  most  easily. 
CYSTOSCOPE. — The  intravesical  enlargement  may  be  seen  with 
difficulty. 

Treatment. 

1.  DIET    AND   DRUGS.— For    mild   cases   without    any   residual 

Diet. — Meat  and  rich  food  to  be  taken  very  sparingly.  Plenty 
of  millc.  alkaline  waters,  and  diluents.     Avoid  alcohol. 

Regulation  of  the  Bladder. — Never  postpone  micturition 
after  the  desire  occurs. 

Drugs, — Alkalies,  e.g.,  bicarbonate  and  citrate  of  potash. 
Sedatives,  e.g.,  hyoscyamns  or  beiladonna.  Antiseptics : 
urotropin,  salol,  to  prevent  or  minimize  cystitis. 

2.  CATHETER    TREATMENT.— For    cases    in    which    retention 

occurs,  either  acutely  or  chronically,  shown  by  the  existence 

of  residual  urine. 
Choice  of  Instrument. — (n)  No.  12  rubber  catheter  ;   (6)  Couds 

or  bicoude ;    (e)  Metai  catheter  with,  long  prostatic  curve. 

A  rubber  or  metal  instrument  b  better  for  regular  us  .■  because 

it  can  be  boiled. 
Method. — Passed  once  a  day — preferably  at  night.     Antiseptic 

precautions  for  the  meatus  and  catheter.     Efficient  lubrica- 

CoNTHA-iNDicATioNs. — Existence  of  a  tight  urethral  stricture. 
Great  pain  on  catheterization,  due  to  nervousness  or  irritability 
of  the  bladder.  Bleeding  on  catheterization.  Patients  who 
cannot  carry  out  the  necessary  antiseptic  precautions. 
Patients  who  cannot  pass  the  catheter  themselves.  Occurrence 
of  rigors  and  fever  (catheter  fever).  Cystitis  (if  this  can  be 
cured  by  irrigation  of  the  bladder,  the  catheter  may  be 
resumed,  but  cystitis  quickly  recurs}. 

3.  RADICAL  OPERATIVE  TREATMENT.— PROSTATECTOMY. 

Indications. — Cases  where  catheter  life  is  contra-indicated 
{sapra).  Comparatively  young  patients  (fifty  to  sixty-five). 
When  the  prostate  is  rapidly  growing  (adenomata).  When 
cystitis  has  occurred.  (It  is  of  course  far  better  to  operate 
before  this). 

Suprapubic  Operation — the  routine  method. — Fill  the  bladder 
with  lotion.  Open  above  the  pubes.  Incise  the  mucous  mem- 
brane over  the  prostate.  Press  up  the  prostate  by  left  fi.ngers 
in  the  rectum.  Itisert  the  index  finger  between  the  bladder 
wall  and  the  prostate  through  the  opening  in  the  mucous 
membrane.  Sweep  round  the  prostate  between  the  layers 
ol  the  capsule.     Tear   through   the   urethra  as  it  enters  the 
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deep  layer  of  the  triangular  ligament.  Remove  the  prostate. 
Irrigate  the  bladder  with  hot  water.  Tie  itt  a  large  drainage 
tube.  Sew  the  bladder  and  parietes  round  the  tube.  Arrange 
Mme  auction  or  siphanage  apparatus,  e.g.,  Cathcart's  irrigator 
or  Colt's  dressing.  Patient  should  pass  water  by  penis  in 
seven  to  ten  days.     Lessen  the  drainage  gradually. 

Disadvantages  of  the  Operation. — The  whole  of  the 
prostatic  urethra  is  removed.  The  ejaculatory  ducts 
are  necessarily,  and  the  vesiculx  seminales  occasionally, 
removed. 
Results. — (a)  Complete  recovery,  with  normal  micturition, 
in  about  70  to  80  per  cent,  {b]  Death  in  about  10  per 
cent  of  the  cases  from  :  Shock  and  haimorrhage^Mania 
^Septic  infection,  especially  through  the  kidneys — 
Senile  asthenia,  (r)  Recovery,  with  permanent  supra- 
pubic fistula,  [d)  Recovery,  with  an  atonic  bladder 
which  requires  occasional  catheterization. 
Perineal  Prostatectomy. 

Indications. — Slight  enlargement.     Severe  cystitis.     Con- 
tracted bladder.     Feeble  constitution. 
Method.. — Crescentlc    incision    in    front    of    the    rectum. 
Deepened    through    the    triangu^    ligament    and    the 
compressor  urethri^.     Cut  through  the  deep  layer  of  the 
triangular  hgament,  i.e.,  the  visceral  layer  oi  pelvic 
fascia.     Cut  the  urethra  through  as   high  as   possible. 
Shell    out   the   prostate    through    an    incision    into    its 
capsule.     Drain  through  the  incision. 
Advantages. — Less  shock  than   the  suprapubic   method. 
The   urethra  can   be   more  deliberately  and  accurately 
divided.     Better  drainage  is  afiorded. 
Disadvantages. — Injury  to  the  compressor  urethr^e  and  to 
the    pelvic    fascia.     Greater    Uability    to    a    permanent 

4.  OTHER  OPERATIVE  PROCEDURES. 

Removal  of  adenomata  from  within  the  fibromuscular  capsule 

of  the  prostate. 
Removal  of  projecting  masses  through  the  urethra. 
Castration  or  double  vasectomy  to  induce  prostatic  atrophy. 
These  la^t  two  niethoils  are  only  of  historical  interest. 

RAUGNANT    DISEASE    OF    THE    PROSTATE. 

This  ia  always  a  round-celled  carcinoma.  Its  ordinary  symptoms 
and  sigins  are  indistinguishable  from  those  of  benign  prostatic 
enlargement,  and  in  its  early  stages  it  is  seldom  recognized  as 
malignant  before  operation.     The  following  points  may  indicate 

I.  The  rapidity  of  development  of  the  symptoms  of  urinary 

obstruction, 
z.  The  early  occurrence  of  hemorrhage,  both  spontaneous  and 

alter  instrumentation. 
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Malignant  Disease  of  the  Prostate,  continued, 

3.  Pain  and  cystitis  will  be  earlier  and  more  conspicuous  than 

in  simple  enlargement. 

4.  By  the  rectum  the  grovwth  feels    large,  hard,  and  nodular, 

and  later  the  rectal  walls  become  fixed  to  it. 
TREATMENT. — If  its  nature  is  not  recognized  before  suprapubic 
enucleation  is  performed,  the  operation  may  prove  of  exceptional 
difficulty,  the  growth  tearing  instead  of  shelling  out.     Bleeding 
will  be  unusually  profuse,  and  recurrence  early  and  rapid. 

Perineal  Prostatectomy  should  be  performed  if  malignancy 
is  recognized  before  operation.  After  exposure  of  the  gland 
and  division  of  the  membranous  urethra,  the  prostate  is 
removed,  together  with  its  proper  capsule,  from  inside  its 
sheath  of  pelvic  fascia.  The  bladder  walls  are  cut  at  their 
junction  with  the  prostate,  and  the  latter  is  removed.  The 
bladder  is  sewn  to  the  urethra  over  a  rubber  catheter. 


Chapter    XLVI. 

AFFECTIONS  OF  THE   URETHRA. 

TRAUMATIC   RUPTURE. 

Causes. — Falling  astride.     Blows  on  the  perineum.     Fracture  of  the  ] 

SHnation. — Membranous  urethra,  usually  as  it  passes   through  the  J 

(superficial)  triangular  ligament. 
Ejttent— Partial,  through  the  floor  ;    or  entire,   through  the  whole  J 

circa  inference  ■ 
Symptotns.^Pain.     Retention  of  urine. 
Signs. — Ecchymosis  and  swelling  of  perineum,  scrotum,  and  penis,  I 

Extravasation   of  urine   if   micturition   is   attempted.     Bleeding" 

from  the  urethra. 
Result. — Fibrous  stricture  of  a  dense  resilient  character,  or  death  from 


Treatment. 

If  no  Perineal  Bleeding  oh  Swelling  Occitr  ;  Adopt  no 
local  treatment.     Rest  in  bed.     Passage  of  soft  catheter. 

If  Perineal  Swelling  Occurs  :  Open  the  urethra  at  once. 
Find  the  ends  of  the  torn  portion.  Sew  together  over  a  soft 
catheter.     Leave  catheter  in  for  one  week. 

If  Extravasation  of  Urine  has  Occurred  :  Open  the 
urethra  in  the  perineum ;  pass  a  tube  into  the  bladder. 
Make  multiple  incisions  over  the  swollen  parts.  Immediate 
union  of  the  ends  of  the  urethra  over  the  catheter  in  recent 


STRICTURE   OF  THE   URETHRA. 
Anatomy  of  the  Normal  Urethra. 

1.  PROSTATIC  URETHRA. 

Lenoih. — One  inch  or  more. 

Diauetbr. — Large,  admitting  No.  lo  sound.     About  i  k 
Shape. — Triradiate  in  section. 
Structure.  —  Median  ridge  —  the    crista   urethra   runs   along 
the  floor.     On  this  opens  mesially  the  sinus  poculoris,  and  at 
the  sides  the  ejaculatory  duct's. 

Lateral  grooves  into  which  the  ducts  of  the  Lateral  lobea   | 
of  ttie  prostate  open. 
Direction. — Vertical. 
Stricture. — Never  occurs. 
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stricture  of  ihe  Urethra— Anatomy  of  the  Nor.Tial  Urethra,  continued. 

2.  MEMBRANOUS  URETHRA. 

Length. — Half  an  inch. 

Position.— Runs   troni   the   prostatic   sheath.,    i.e.,    th^    deep 

triangular  ligament,  to  the  superficial  triangular  ligament. 
Surrounded  by  the  compressor  urelhrte.     Cowper's  glands  lie 

on  each  side. 
Diameter. — About  J  in.     Admits  a  No.   12  sound  witli  some 

tension.     Narrows   in    its   passage    through   the    superficial 

triangular  ligament. 
Direction. — Downward  and  forward. 
Stricture. — Always  traumatic. 

3.  SPONGY  URETHRA. 

Length. — Six  inches  or  more. 

Shape. — Horiiootal  slit,  except  at  meatus,  where  it  is  a  vertical 

slit. 
Diameter. — J  in.     No.  12  sound  fills  it  without  tension.     Nar- 
rowest point  of  whole  canal  is  at  the  external  meatus. 
Structure. 

Mucous  membrane,  with  columnar  cells.  Pits  or  lacuna 
open  into  it.  The  lacuna  magna  is  larger  than  the  rest, 
and  opens  into  the  upper  wall  far  hack  near  the  beginning. 
Minute  simple  glands — the  glands  of  Littre  also  open 

Very    vascular    submucous    layer    underlies    the    mucous 

membrane. 
Unstriped  muscle  is  round  this,  and 

Erectile  tissue  of  corpus  spongio^ium  surrounds  the  whole. 
Direction. — First  horizontal.      Then   upwards   and    forwards. 

Then  in  the  line  of  the  penis, 
SiBiCTURE.^Infiammatory. 
VatietieB,— (i)  Spasmodic  and  Congestive;     (2)  Inflammatory; 

(3)  Traumatic. 
Spasmodic  and  Congestive  Strictures. 
SITUATION.— In  the  bulbous  urethra. 

CAUSES.— Acute  urethritis.  Slight  blows  on  the  perineum.  Cold 
and  wet.  Alcoholic  or  seKuai  e.\cess,  especially  when  some 
organic  stricture  co-exists.  Injury  from  passage  of  instruments. 
Operations  on  the  rectum,  perineum,  or  testis. 
TREATMENT.— Hot  bath.  Hot  enema.  Morphia  and  heDadonna 
suppositM-y.  If  retention  is  unrelieved,  large  soft  catheter. 
Inflammatory  Strictures. 

.\GE. — Commonest  in  patients  from  twenty-five  to  fifty. 

CAUSES. — Gonorrhiea — by  far  the  commonest.     Ulcer  caused  by 

a  foreign  body.     Urethral  chancre — very  rare. 
PATHOLOGY. — The  mucous  membrane  is  subject  to  a  suppurstiM 
catarrh.     At  certain  spots  this  penetrates  deeply,  probably^' 
glands  or  lacunEe  are  involved.     The  i *— 


destroyed  and  an  ulcer  protiuced.  The  organisms  and  inflam- 
matory process  are  thus  admitted  to  the  vascular  submucous 
tissue.  In  the  submucous  tissue  a  clironic  plastic  iuBammation 
occurs,  producing  a  round-celled  iafiltration.  This  in  time  is 
conveited  into  seax  tissue,  the  contraction  of  which  causes  the 
stricture. 

The    Stricture., — Mucous   membrane    is   lost   by   ulceration. 
Mass  of  cicatricial   fibrous   tissue  occupies   the  rest  of  the 
nrethral  wall  and  penetrates  into  the  spongy  body  to  a  greater 
or  less  extent. 
Urethra  Above  the  Stricture. — Dilated.     Septic  inflamma- 
tion, with  the  loss  of  the  superficial  layers  of  the  mucous 
membrane.     Ulcerated   in   old   neglected   cases.     Orifices   ol 
glands   and    lacuna    dilated.     Deep   layers   of    the   urethra 
thickened  and  indurated. 
Bladder. — Well-marked  hypertrophv.     Dilatation  with  saccu- 
lation occurs  much  later  and  less  frequently  than  in  prostatic 
otistmction,  owin^  to  youth  of  the  patient.     Inflammatory 
changes  occur,  with  cystitis. 
Kidneys  and  Ureters, ^Undergo  dilatation.     Hydronephrosis. 
Pyonephrosis  and  pyelonephritis  with  advent  of  sepsis. 
POSITION,— Just  in  front  of  the  triangular  ligament  is  much  the 

commonest  place.     May  be  anywhere  in  the  spongy  urethra, 
NUMBER. — One  usually,  but  multiple  occasionally. 
VARIETIES. 

Annular. — Whole    circumference    involved,    but    ior    only    a 

short  length. 
RinBON.— As  in  last,  but  for  a  considerable  length  of  the  tube. 
Bridled. — Only  a  part  of  the  circumference  a  fleeted, 
REsiLiENT. — A  stricture  which  contracts  rapidly  after  dilating. 
Impassable. — An  instrument  cannot  be  passed. 
Impermeable. — Urine  cannot  pass. 
SYMPTOMS. 

Difficult    Micturition. — Stream    can    be    started    without 

delay  after  straining.     Takes  a  lon((  time   to  complete   the 

act.     Stream  is  fine  and  projected  with  force. 

DnrBBi-iNO  after  Micturition. — The  dilated  urethra  between 

the  bladder  and  stricture  .^lowly  empties  itself  and  trickles  on 

to  patient's  clothes. 

Irbitabiliiy  of  the  Bladder. — Frequent  n 

Retention   ov   Urine. — Acute,  ending   i 

chronic,  with  false  incontinence. 
Urethral  Discharge  of  a  mucopurulent,  thin  character. 
Urine  at  First  shreddy,  with  small  casts  from  the  mucous 

glands  and  urethra,  passed  with  the  first  portion  of  urine. 
LATER,mucopunilentand ammoniacal from thechangesof  cystitis.  • 
Cystitis  supervenes  sooner  or  later  in  untreated  cases, 
PHYSICAL  SIGNS.— Those  of  retention  of  urine.     Obstruction  to 
the  passage  of  a  urethral  sound  or  catheter.     Induration  round 
the  stricture  ielt  externally,  especially  in  bad  strictures  in  the  bulb. 
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Inflammatory  Siricture9,  conthiued. 

METHOD  OF  PASSING  INSTRUMENTS. 

Preliminary. — Patient  lying  on  bis  back  with  head  and  knees 
raised.     Cleanse  the  gians  and  meatas.     Syringe  the  jretbra 
with  dilute  antiseptic.     Inject  one  drachm  of  carbolized  oil. 
To  Ascertain  the  Existence  of  an  Organic  Strictuhe.— 
Pass  a  No.  9  Lister's  boueie.    If  this  passes  easily,  the  strictnre 
does  not  exist  ot  is  merely  spasmodic. 
To  Find  the  Position  of  thb  Stricture. — Note  the  point  at 
\.hich  the  point  of  the  bougie  is  arrested.     Note  the  distance 
from  the  meatus. 
To  Find  the  Size  op  the  Stricture. — Pass  small  filiform  or 
olive-headed   bongies.     Note  the   size   of   the   one   which  is 
firmly  grasped  by  the  stricture. 
To  Find  the  Length  of  the  Stricture. — Pass  acorn-headed 
bougie   through  the  stricture.     Withdraw   it  and   note  the 
distance  it  is  withdrawn,  from  the  moment  it  engages  the 
stricture  until  it  is  release  1 

Use  soft  flexible  bougie   if      !   wh  n       r  pvossible.     Never 
use  any  force  in  trying  t    pass  a    tr  cture. 
Direct  ION.  ^Pass  the  instrum     t  with    t    handle   parallel  to 
Ponpart's  ligament.      Th  n       tat       h     penis  into  mid-line. 
Raise  the  handle  at  right  angles  t     th    body,  and  allow  the 
point  to  shp  round  the  pub  h 

Points  where  Small  Instr   men  be  Caught. 

In  one  of  the  lacunae,  esp       11    th    la  una  magna  on  roof 
of  the  urethra.     Keep  point  on  th    floor  of  the  urethra 
as  far  as  perineum. 
At  the  triangular  ligam  nt      K    p  th    point  on  the  rool 

of  the  urethra  as  it  passes  round  the  pubes. 
In  the  sinus  pocularis  in  floor  of  prostatic  nretlira.     Keep 
the  point  on  the  roof  of  the  prostatic  urethra. 
INJURIES    WHICH    MAY    RESULT    FROM     PASSAGE     OF 
INSTRUMENTS. 

RsHORRHAGE  indicates  abrasion  and  laceration. 
False  Passages. — Sharp   point   of  a  metal   instrument   may 
pierce  the  urethral  wall  and  re-enter  the  urethra  or  bladder, 
or  produce  a  sinus.       Cause  great  pain  and  some  bleeding. 
Results :     Increased    symptoms   of   retention— Peri-urethral      ' 
abscess — Perineal  fistula. 
Cystitis  or  Epididymitis  from  sepsis. 

Urinary    Fever. — Saprsemia    due    to    absorption    of    toxins      | 
through  abrasion.     Septicaimia  due  to  invasion  of  the  kidneys 
by  micro-organisms. 
Shock  may  occur  in  nervous  patients. 

Suppression  of  Urine  is  rare,  and  supervenes  on  some  previous 
disease  of  the  kidneys. 
Traatnatic  Stricture  of  the  Urethra. 

CAUSE.- — Follows  rupture  of  the  membranous  urethra. 
POSITION.— UsuaUy  at  the  (superficial)  triangular  ligament. 
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CHARACTER.— Dense  mass  of  scar-like  cartUage  extending  on 
botli  sides  of  tlie  triangular  ligament.  Sound  grates  upon  its 
surface.     It  rapidly  contracts,  even  if  it  can  be  dilated. 

RESULTS. — Acute  or  chronic  retention.     Dilatation  and  ulceration 
of  the  urethra  behind  the  stricture.      Perineal  abscess  or  fistula.  | 
Extravasation  of  n 

Treatment  of  Organic  Stricturea. 

I.   OF  PASSABLE  STRICTURES. 

1.  Gradual   Dilatation. — Used   for   tlie    majority   of   cases. 

Use  Lister's  bougies.  Pass  two  or  three  sizes  once  a  week. 
Continue  until  a  No.  9  to  13  passes  easily. 

2.  Continuous  Dilatation.— Uselul  in  a  small  stricture  \vith 

severe  retention.  Tie  in  a  small  instrument  for  forty-eight 
hours.  Then  a  larger  size  lor  the  same  lime.  Later  practise 
gradual  dilatation. 

3.  Excision  of  thu  Strictures.— Suitable  for  cases  in  which 

catheterization    is    badly    borne.     Cases    which    rapidly 
relapse  after  dilatation.     Very  dense  strictures.     Stricture 
at  one  inch  or  less  in  length. 
Mkthod. — Pass   a   sound   or  Syme's   staff  down  to  or 
through  the  stricture.     Expose  the  urethra  and  split 
it  through  the  stricture.     Cut  out  the  stenosed  part. 
Sew  together  the  two  healthy  ends.     Unite  the  longi- 
tudinal  incision   through    the    urethra  round   a  soft 
No.  10  catheter.     Drain  the  external  wound.     Tie  the 

4.  Internal  Urethrotomy.- — Very  inferior  to  excision.     Used 

in  the  same  class  of  cases.  Limited  to  those  which  admit 
a  No.  4  bougie. 

Method.— Civiale's  urethrotome  passed  through  the 
the  stricture.  The  kniie  is  unsheathed.  The  instru- 
ment withdrawn.  The  knife  is  sheathed  after  catting 
through  the  stricture.  In  the  bulbous  urethra  cut 
towards  the  roof.  In  the  penile  urethra  cut  towards 
the  floor.  Tie  in  a  No.  lo  catheter  for  some  days. 
;.  External  Uhethrotomv. — Same  class  of  cases  as  excision. 
The  stricture  must  admit  a  No.  2  bougie. 

Method. — Pass   a    Syme's    staS   with    the    small    end 

tlu-ough    the    stricture.      Cut    through    the   stricture   I 

from  behind  forwards.     Tie  a  catheter  in  the  bladder.   I 

Leave  the  perineal  wound  open.  I 

II.  OF  IMPASSABLE  STRICTURES.  I 

I.  Without  Retention.  I 

Wheelhouse's   OPERATioN.^Pass  a  WheeUiouse's    staff,  I 

Open  the  urethra  upon  the  groove.     Retract  the  opening  I 

by  the  hook  on  the  staff.     Cut  open  the  stricture  [rom  I 

before  backwards.     Tie  in  catlicter.  1 

Excision  of  the  Stricture  should  always  be  attempted'] 

as  a  final  stage  where  this  is  practicable.  I 
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Trcalment  of  Organic  Strictures,  continued, 
2.  \V[TH  Retention. 

Cock's    Operation.  —  Median     perineal     incision.      Stab 
I  incision  into  the  prostatic  urethra,  using  a  finger  in  the 

I  Urethrotomy  on   a   More   Deliberate   Plan   is   wuch 

BETTER.— Dissect  down  to  the  urethra  on  the  proximal 
side  of  the  stricture.     Open  the  urethra  and  pass  in  a 
catheter.    An  excision  may  often  be  done  later,  when  the 
patient  and  the  local  conditions  are  more  healthy. 
Local  CotnplJcationB. 

1.  PERINEAL   .\BSCESS.— Caused  by  ulceration  of  the  urethra 
behind    the   stricture.     Sepric    urine    leaks   into   peri-nrethral 


Treatment. — Open  freely  externally.     Find  the  opening  into 

the  urethra.     Pass  a  full-sized  catheter  into  the  bladder. 

Treat  the  stricture  later. 

.  PERINEAL   FISTUL.^:.— The   result   of  an   untreated  abscess 

Generally  multiple,  opening  on  to  the  perinenm,  buttocks,  or 

scrotum.     Lead  into  tortuous  sinuses  buried  in  dense  cicatricial 

Treatment. — Lay  all  the  sinuses  freely  open.  Open  the 
urethra  above  the  stricture.  Tie  in  a  catheter  from  bladder 
to  perineum.    Treat  the  stricture  later  or  at  the  same 

.  EXTRAVASATION  OF  URINE. 

EXTRAVASATION  OF  URINE. 

□sea.  I 

Rupture  of  the  Bladder — extra-peritoneal.  ■ 

Rupture  of  the  Urethra  behind  a  stricture.  H 

1.  Direct  Rupture  following  acute  retention.  ^t 

2.  Rupture  of  an  Ulcerated  Urethra  following  chronic 


Rupture  of  a  Peri-urethral  Abscess  into  the  subcutaneous 

Injuries  to  the  Urethra  by  instruments  which,  have  forced 
false  passages  round  the  stricture  and  re-entered  the  urethra 
above  the  stricture. 
Traumatic  Rupture  of  the  urethra. 
Anatomy. 

Membranous  Urethra  is  ruptured  usually  at  or  near  the  soj>er- 

ficial  triangular  hgament. 
Urine  escapes  through,  the  triangular  ligament. 
^  la  Directed  by  Colles's  Fascia  :  Forwards  to  the  scrotum 

^^  and  penis  ;   upwards  to  the  anterior  abdominal  vraU.     ^^m 

^^L  Is  Bounded  bv  Attachment  of  the  Superficial  Fascuj^H 

^^H  to  inner  end  of  Poupart's  ligament,  and  thence  horizontAlM^^I 

^^H  across  the  thigh  to  the  fascia  lata.  J^^| 
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Symptoms. — Sensation  of  rupture  when  straining  to  relieve  retention. 
Feeling  of  relief  of  the  retention  without  passing  urine.  Rapidly 
fatal  sapraemia  or  septicaemia. 

Pfiyslcal  Signs. — Rapidly  increasing  boggy  swelling  of  the  perineum, 
external  genitals,  anterior  abdominal  wall.  Parts  becoming  dusky 
and  then  gangrenous.  An  emphysematous  crackling  is  caused 
by  the  gas  formed  in  the  subcutaneous  tissues.  Extensive  slough- 
ing of  the  skin  occurs  if  the  patient  recovers. 

Treatment. — Early  free  incisions  into  all  the  affected  parts.  Open 
the  urethra  above  or  through  the  stricture.  Tie  in  a  catheter 
from  the  bladder  to  the  perineum.  Hot  hip  baths,  with  fomenta- 
tions over  all  the  incisions. 


I 


Chapter   XLVII. 

DISEASES  OF  THE  MALE  GENITAL 
ORGANS. 
DISEASES  OF  THE   PENIS. 
M  a  Ilortn  atlons. 

Phimosis  and  Paraphimosis  {vide  in/ra). 
EPISPADIAS. — Urethra  opens  on  the  dorsum  of  penis.     Involve; 
a  torsion  of  the  penis.     Is  usually  associated  with  ectopia  vestcx. 
Treatment  by  plastic  operation  in  suitable  cases. 
HYPOSPADIAS.— Urethra  opens  on  the  lower  aspect  of  the  panis 
or  in  the  perineum.     There  are  three  grades:    (i)  Meatus  opem 
below   the   glans  ;     (2)  Meatus    opens    below    the   penile   body; 
(3)  Meatus  opens  in  tlie  perineum.     The  last  is  associated  with 
cleft  scrotum  and  defective  development  of  penis  and  testis. 
Treatment  by  plastic  operations  in  the  more  severe  cases. 
TORSION  OF  THE  PENIS.— The  organ  is  twisted.     UsuaUy  com- 
bined with  epispadias. 
DISLOCATION  (very  rare).- The  whole  organ  is  pulled  out  of  it* 
cutaneous  coveribgs,  and  lies  under  the  skin  o£  the  scrotum  w 

DOUBLE    PENIS.— (Very  rare.) 

Phjmosia. 

1.  CONGENIT.\L. — From  a  long,  narrow  prepuce.     From  a  minnW 
preputial  orifice.     From  adhesion  of  the  prepuce  to  the  glans. 

Symptoms. — Painful  and  difficult  micturition.  Ballooning  ol 
the  urethra.     Dribbling  of  urine  after  micturition. 

Results. — Eczema  of  and  round  the  genitals.  Stone  in  tlx 
bladder.  Cystitis.  Dilatation  of  bladder,  ureters,  uid 
kidneys.     Hernia.     Prolapsus  recti. 

2.  ACQUIRED. — From  the  contraction  of  fissures  at   the  orifice. 
From  any  inflammatory  affection  of  the  prepuce. 

Results. — Paraphimosis.     Rupture  of  the  frjenum.      Liabilitr 
to  severe  forms  of  venereal  disease,  or  epithelioma. 
TREATMENT. 

I.  Circumcision. — In  all  uncompUcated  cases. 

Method. — Cut  oS  the  prepuce  after  pulling  it  forwanl 
over  the  glans.  Cut  the  mucous  membrane  of  the 
prepuce  near  to  the  glans.  Sew  tae  edges  of  skin  inJ 
mucous  membrane  with  catgut. 


Errors, — Removal  of  too  much  skin  :    Retracts  the  penis 
— Prevents  erection — Liable  to  nJceration.     Removal  of 
too  little  skin  :   The  phimosis  recurs. 
2.  SuTTiNO  UP  tHB  pREPUCE  along  its  dorsa]  aspect.     In  cases 
in  which  a.  chancre  or  some  £oul  secretion  is  concealed  by 
the  prepuce,  or  in  which  paraphimosis  has  occurred. 
ParaphimoBJs. 

Caused  by  constriction  of  the  glans  at  the  corona  by  a  con- 
tracted preputial  oritice  after  the  prepuce  has  been  drawn  back. 
Sign   and    Results. — Pain   and   cedema.     Ulceration   at   the 
constricted  point.     Gangrene  of  parts  below  the  constriction. 
Treatment. — Reduction    under    an    anaesthetic.     Division    ol 
the  prepuce  along  mid-dorsal  line  if  reduction  is  impossible. 
Circumcision — At  the  time  if  the  parts  are  healthy.     Later 
if  much  inflammation  exists. 
Friaplam. — Continuous  erection  in  the  absence  of  sexual  desire. 
CAUSES. — ^Venereal    excess.     Injury    or    thrbmbosis    in    corpora 
cavernosa.     Phimosis  or  stone  in  the  bladder  (children).     r.*u- 
kxmia.     Injmies  to  the  cervical  spinal  cord. 
SYMPTOMS.— Pain.     Mental    distress.     In    nerve    cases    there    is 
.  tutgescence  without  any  pain  or  rigidity. 

TREATMENT.— In  nerve  cases  leave  it  alone. 
I  Sedatives  :   bromides,  antimony,  morphia,  etc. 

Inc[s:ons  into  the  corpora  cavernosa. 
Tamoors. 

Sebaceous  Cvsts. 

Horns. — Growing  from  a  ruptured  sebaceous  cyst. 
Papilloma.— Common    in    gonorrhrea.     Usually    grow    inside 
the  prepuce,  or  from  the  glans.     Are  soft,  friable,  dendritic 
I  masses.     There  is  no  infiltration  of  their  base. 

I  Treated  by  removal  with  the  scissors,  touching  the  base 

"  with  the  cautery.     Or  by  application  of  calomel. 

Epithelioma  {vide  intra). 
Sarcoma  (very  rare). 
Epltitelloma. 

CAUSES. — Men  over  40.     Almost  always  occurs  in  conditions  of 
phimosis.     Unknown  among  Jews.      Any  ulcer,  wart,  or  fissure 
may  give  rise  to  it. 
POSITION.— From  the  deep  surface  of  the  prepuce.     Glans. 
CHARACTER.— (1)   Cauliflower -like   mass  of  bleeding  warts  with 
indurated  base ;  or  ( 2 )  A  deep  ulcer  with  ind  urated  base  and  edges, 
often   concealed  by  tlie  phimosis  and  producing   a   foul   sanious 
discharge. 
PROGRESS.— May  form  an   advancing  fungating  mass  or  a  deep, 
fool  ulcer.     Either  kind  may  slough  through  the  prepuce.     The 
urethra  is  often  opened  behind   the   meatus,  causing  a  uiinary 
fistula.     Inguinal    glands    enlarge,    and    often    suppu'ate.     The 
lymphatics  may  stand  out  as  red   lines.     A  solid   oedema  may 
result  from  lymph  obstruction. 


^ 
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Epithelioma  of  the  Penis,  continued. 
DIAGNOSIS. 

PAPiLLOMATA.^Have  no  induration. 

Chancre,  or  any  indnrated  ulcer  with  phimosis.     If  it  does  not 
quickly  yield  to  treatment,  slit  up  the  prepuce,  remcpve  and 


Tertiary  Ulceration  (so-called  relapsing  chancre).— Follows 
a   primary   chancre.     Yields   to   the    action   of   iodides.     la 
avascular.     There  is  little  or  no  new  growth  at  the  edges. 
TREATMENT. 

Amputation  through  the  body  of  the  penis.     In  early  cases 
confined  to  the  glans. 

Complete  Removal  of  all  Glands  from  both  groins. 

Amputation  of  the  whole  Penis  :    In  advanced  cases.      The 
scrotum  is  split.     The  crura  are  dissected  away  from  the  pubei. 

DISEASES  OF  THE  TESTIS.  ^H 

Congenital  Abnormalities.  ^^| 

Polyorchism  (more  than  two  testes),  Anorchism  (no  testis),  sijj^ 
Monorchism  (one  testis),  are  all  very  rare. 
RETAINED  TESTIS.— The  testis  remaining  in  the  abdomen  or 
inguinal  canal  is  common. 
Degrees  of  Retention. 

Abdominal — It  is  attached  to  the  posterior  abdominal  w^ 
Iliac — It  lies  deep  to  the  iaternal  abdominal  ring. 
Inguinal — It  lies  in  the  inguinal  canal. 
Structure  and  Signs.- — A  soft  or  tender  lump  exists  at  the 
internal  ring  or  in  the  canal.     The  scrotum  is  ill-developed, 
and   empty   on   that   side.     The   testis   is   usualiy  soft,   ill- 
developed,  and  functionless. 
Complications.^ — Hernia  usually  co-exists.     Complete  atroi^iy 
of  the  testis.     Torsion  and  gangrene.     Orchitis.     Hydcoce^ 
or  hematocele.     Malignant  disease. 
Dtagnosib  from  ;    Hernia,  hydrocele  of  the  cord,   and   otha 
inguinal  swellings. 

The  absence  of  the  testis  from  the  scrotum  is  the  main  diic 
to  the  diagnosis. 
Treatment. — None  required   except   for  complications.     If  ■ 
hernia  has  to  be  operated  upon,  a  retained  testis,  being  fnnC' 
tionless,  is  best  removed. 
ECTOPIA  TESTIS. — Testis  leaves  the  inguinal  canal  in  an  abnormal 
position.     Various  positions  ;    Perineal,  crural,  near  the  anterior- 
superior  spine.     Pubic. 

Treatment. — Removal  if  it  is  painful  or  inflamed. 
TORSION   OF   THE   SPERMATIC   CORD.— The  testis  is  rotated 
jnce  or  twice,  and  the  cord  is  twisted.     The  twisted  cord  causes 
itrangulation  of  the  vessels.     It  probably  arises  from  conditions 
if  imperfect  descent  and  development. 
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Symptoms. — Sudden  sickening  pa.iit  in  the  groin.  Great 
swelling  of  testis  and  of  the  cord  below  strangulation.  Vomit- 
ing and  collapse. 

Diagnosis.- — From  strangulated  hernia.  By  the  following 
points  :  Any  evidence  of  non-descent  of  the  testis.  The 
epididymis  being  in  front  of  the  testis.  A  normal  part  of 
the  cord  above  Uie  swelling,     .\bsence  of  constipation. 

Anatomv. — Great  swelling  and  ecchymosis  of  the  epididymis. 
The  body  of  the  testis  is  comparatively  normal.  Possible 
gangrene  of  the  whole  organ. 

Treatment. — Removal  of  the  testis  and  cord.  Replacement 
is  seldom  desirable  or  justifiable. 

HYDROCELE. 

siwrmatic    fluid  connected 
ings. 

Varieties. 

I.  VAGINAL,  i.e.,  in  a  normal  or  abnormal  tunica  vaginalis. 

[.  Congenital. — In   the   whole   funicular   and  vaginal  tunics, 
whose  cavity  communicates  with  the  peritoneura. 

2.  Infantile. — Similar  to  the  congenital,  but  shut  off  from  the 

peritoneum  at  the  internal  ring. 

3.  B:locular. — In  an  abnormal,  bilocular,  funicular  sac. 

4.  AcgtiiBED  ; 

{a)  Primary. — A  chronic  affection  of  the  tunica  vaginaUs 

itself. 
(6)  Secondary. — May  be   acute   or  chronic,   secondary  to 

disease  or  injury  of  the  testis  or  epididymis. 

II.  HYDROCELE   OF   THE   CORD,  usually  funicular. 

1.  Encysted  Hydrocele  ofthe Cord. — Arises  in  an unoblita*- 

ated  part  of  the  funicular  process  shut  o&  from  the  tunica 
vaginalis  below. 

2.  Funicular   Hydrocele. — Arises   in    the    patent   funicular 

process. 

[a)  Congenital. — Communicates  with  the  peritoneum, 
(fc)  Iniantile.— Is  shut  oS  from  the  peritonea!  cavity. 

3.  Diffuse    Hydrocele    of    the    Cord. — ^A    condition    ot 

lymphatic  cedema. 

III.  HYDROCELE   OF   THE   TESTIS    AND    EPIDIDYMIS. 

1.  Encysted  Hydrocele  of  the  Epididymis,  from  a  dilata- 

tion in  the  spermatic  ducts. 

2,  Encysted  Hydrocele  of  the  Test  is.  ^Arises  beneath  the 

tunica  albuginea. 

IV.  HYDROCELE   OF   A   HERNIAL   SAC— In  infancy  this  will 
I   congenital   hydrocele.     In   adults,   a   similar  condition 

may  arise  in  the  sac  of  a  hernia  after  its  contents  have  been 


L  be  a   con| 

■  may  arise 

■^  reduced. 
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Hydrocele,  conitiitied. 

Primary  Chronic  Vaginal  Hydrocele. 

CAUSES. — Practically    unknown.     Probably    some    inflammatoty 

thickening  of  the  tunica  vaginaiis. 
STRUCTURE. — Tunica  vaginalis  becomes  thickened  in  jwoportion 
to  the  age  of  the  hydrocele.     It  may  become  flbroui,  cartilaginona. 
or  calcified.     Fibrous  or  \varty  growths  may  be  found  tree  in  the 
cavity,  or  growing  from  the  surface  of  the  hinic. 

The  fluid  is  usually  about  4  to   iz  oz.,  sp.  gr.    1025,  neutral 
reaction,  6  per  cent  albumin.     Coagulates  when  mixed  -vsith 
a  little  blood.     It  is  usually  clear  straw-coloured.     It  may 
be  green  [blood  pigments),  turbid  (mucous),  or  shimmering 
(cholesterin  crystals). 
AN.\TOMY.— The  enlarged  tunic  mirrounds   the  testi?,  which  lies 
at  the  back  and  lower  part  of  the  swelling.     The  enlargement 
distends  the  scrotum,  and  has  but  Uttle  or  no  tendency  to  travsl 
up  the  cord. 
SIGNS    AND    SYMPTOMS.— A  scrotal  swelling  with  the  following 
characters  ;     Large    size,    bnt   ol    slow   formation.     Absence   of 
much  pain  or  tenderness.     Feels  smooth  on  the  surface,  is  globular 
or  pyriform.     Elastic  or  fluctuating  in  proportion  to  thinness  and 
tenseness  of  the  sac. 

Translucency. — This  may  be  absent :    When  the  fluid  contains 
much  blood  or  mucus  ;   if  the  tunica  vaginalis  ia  very  thick ; 
if  many  adhesions  exist  inside  the  sac. 
It  is  dull  to  percussion.     There  is  no  impulse  on  coughing.     It 
is  bilateral  in  about  one  case  in  five. 
DIAGNOSIS. 

Hernia. — In  this  there  is  :  .\  swelling  which  extends  into  the 
inguinal  region.  Impulse,  reducibility,  gurgUng,  resonance. 
An  irreducible  epiplocele  is  the  most  difficult  to  distingmsh. 
The  obscurity  of  the  cord,  the  doughy  feel,  and  the  opacity, 
are  the  chief  points.  The  two  conditions  may  co-exist. 
HEMATOCELE  :  Fecls  harder,  heavier,  and  less  elastic.  Is 
not  translucent.  Often  gives  a  history  of  injury.  There 
may  be  some  ecchymosis. 
Solid  Enlargements  of  the  Testis  and  Epididymis. — These 
are  opaque  and  do  not  fluctuate.  The  outline  of  the  body 
and  epididymis  is  usually  to  be  felt.  Pain  and  tendomesa 
are  generally  marked.  The  cord  is  often  thickened.  In 
inflammatory  enlargements  of  the  organ  a  secondary  hydrocele 
may  be  present,  but  inflammatory  signs  are  evident. 

A  sarcoma  is  the  most  diflicult  to  diatingaish,  because  it 
is  often  so  elastic. 
Other   Varieties   of   Hydrocele. ^Hydroceles   of   the   cord 
and  epididymis  and  testis  leave  the  body  of  the  testis  unob- 
scuied.      Congenital  and  infantile  hydrocele  run  up  to  the 
iaternal  ring,  the  congenital  variety  being  reducible. 
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TREATMENT. 

Tapping. — Make  sure  of  the  position  of  the  testis.     IMve  the 

trocar  upwards  and  baclcwards  so  as  to  clear  the  testis.     ''' 

has  to  be  repeated  every  few  months. 

Inikct:ons  of  .strong  antiseptics  after  tapping.      Linimentum 

iodi,    5'i'  water,  3'"  ;  or  pure  carbolic  and  glycerin,  54  3j. 

Excision   o£  part  or  whole  of   the  sac.      Especially  indicated 

when  the  fluid  reac cumulates  very  quickly  after  tapping,  t 

when  the  sac  is  thick. 

Secondary  Chronjc  Hydrocele. — Of  small  size.   Merely  obscuring 

the  testicular  outline.     Secondary  to  syphilis,  tubercle,  or  chronic 

indammation. 

Treatment  is  that  of  the  primary  disease.     Firm  strapping  may 
be  useful. 

•Acute  Hydrocele. — Always  secondary  to  some  injury  or  disease  of 
the  testis.  Gonorrhcea,  traumatic  orchitis,  or  wounds  may 
cause  it.  Usually  is  absorbed  spontaneously,  leaving  adhesions. 
Very  rarely  suppurates. 

Treatment  is  that  of  the  primary  disease. 
Congenital   and    Infan-Ule    Hydrocele. — Translucency  is  well 
marked.       The    swelling   extends    into    the    groin.       Congenital 
hydrocele  is  slowly  reducible. 

Treatment. — Usually  disappear  spontaneously.     Tapping   (in 
infantile),  followed   by  a   truss.     Injections   are   dangerous. 
Operate  only  if  a  hernia  co-exists. 
'Bllocular  Hydrocele. — A  form  of  infantile  hydrocele.     The  open 
funicular  process  has   a  secondary  pouch  opening  from  it.     This 
may  lie  between  the  f>eritoneum  and  muscles,  between  the  muscles, 
or  between  the  skin  and  muscles. 

Treatment. — By    open   incision,  dissecting   out   as    much   as 
possible. 

iBydrocele  of  the  Cord.^A  fluid  swelling  above  and  separated  from 
the  testis.  Congenital  form  is  reducible  into  the  peritoneum. 
Infantile  form  extends  into  the  inguinal  canal,  but  is  irreducible. 
Encysted  form  is  a  globular  enlargement  at  one  part  of  the  cord. 
It  may  be  multiple.     Commoner  on  right  side  than  on  lelt. 

In  additipn  to  translucency  and  fluctuation,  M  these  are  dis- 
tinguished  by   moving   with   traction    on    the   testis.     And 
usually  an  upper  limit  can  be  defined,  so  distinguishing  them 
from  hernis. 
Treatment. — ^Acu puncture  or  excision. 
'Sncysted  Hydrocele  of  tlie  Epididyntjs. 

Formed  by  a  DiLAiATroN  of  one  of  the  Docts,  or  (ictal  tubes, 

at  the  head  of  the  epididymis. 
Usuallv  Contains  Altered  Spermatic  Fluid.     It  is  alkaUne. 
with  little  or  no  albumin.      Opaque,  milky  appearance, 
effervesces   with   acetic   acid.      It   contains   many   living 
degenerate  spermatozoa. 
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Encysied  Hydrocele  of  the  Epididymis,  conlitiued. 

It  forms  a  swelling  above  and  distinct  frok  the  testis  anil 

tunica  vaginalis. 
Rarely  contains  more  than  a  few  ounces  ot  fluid. 
Encysted  Hydrocele  ol  tte  TeaUs. — Occurs  beneath  the  tunica 
albuginea.      Usually  of    quite    small    size.      Resembles  the  last 
variety  when  it  becomes  large. 

Treat  both  this  anil  the  last  by  acupuncture  or  excision. 

H.^IHATOCELE. 

Definition. — A  blooil  collection  in  the  tunica  vaginalis  or  cord. 

Varieties.— Vaginal.     The    only   common    \'ariety.     DlffpRe  in  the 

cord.     From  a  ruptured  vessel.      Encysted  in  the  testis,  epididymis. 

or  cord.     Arises  from  bleeding  into  the  correspond  in  a;  hydrocele. 

Cause. — Contusion  of  the  testis.     Contusion  or  puncture  of  a  hydio- 

cele.     Secondary  to  malignant  disease. 
Strftctnre. — Massive  thickening  ol  the  walls  of  the  tunica  vaginalis, 
with  patches  of  cartilage  or  calcareous  material.     Filled  with  old 
and  laminated  clot,  with,  perhaps,  a  little  fluid.     The   testis  is 
often  degenerated. 
Signs  and  Symptoms. — An  oval  tumour,  which  envelops  both  testis 
and  epididymis.     It  is  not  translucent,  and  feels  solid  or  dougbv. 
There  is  history  of  either  a  trauma  or  a  hydrocele.     Ecchyraosis 
may  be  well  marked  in  recent  cases.     The  cord  is  not  thickened. 
The  size  is  stationary,  or  nearly  so. 
Dlagnosi*. 

Fkom  Hvdrocele  :   This  is  Buctuating  and  translucent.     Punc- 
ture yields  clear  fluid. 
From  Traumatic  Orchitis  :    Diagnosis  is  very  diffjcult.     In 
this  the  outline  of  testis  and  epididymis  can  often  be  made  out. 
Tenderness  is  much  more  marked. 
From  Sarcoma,  Gcmma,  oh  other  New  Growth  :    The* 
steadily  increase  in  size.     In  their  early  stages  the  testis  and 
epididymis  can  be  distinguished. 
In  all  doubtful  ca.'ies  it  is  better  to  explore. 
Treatment. — Palliative  in  the  acute  cases  after  trauma— rest,  eleva- 
tion, and  lotions.     Operative  in  chronic  cases.     Turn  out  the  clot, 
and  excise  the  sac.     Castration  in  old  men  with  degenerate  testis 
and  much  pain. 

INFLAMMATORY   DISEASES   OF  THE   TESTIS 
AND   EPIDIDYMIS. 

VarJetlea. 

l-1'iniDYMITIS. 

.VcuTE  OR  Chronic,    (i)  Simple,   (i)  Pyogenic.    (3)  Conorrhoal. 
(4)  Tuberculous,     (s)  Syphilitic. 
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ORCHITIS. 

Acute.    (iJ  Traumatic.     (2)  Complicating  a  specific  fever. 
Chronic.    (()  Resulting   from  the  acute  form.     (3)  Syphilitic. 
(3)  Tuberculous. 
EPIDIDYMO-ORCHITIS.— Begins  as  an   orcliitis.     Usually  trau- 

Acute  EpididTmltis. 

CAUSES. — Some  primary  inflammation  of  the  posterior  urethra, 
prostate,  or  bUdder,  viz.  :  Gonorrhoaa — Gouty  Urethritis — 
Septiccatheter  ization — Stric  ture — Prosta  ti  tis — C  y  3titis . 

ANATOMY. — The  epididymis  is  much  svrallen,  the  tail  being 
chiefly  affected.  The  vas  is  generally  swollen.  The  tunica 
vaginalis  may  be  inflamed,  and  its  fluid  increased  to  form  an  acute 
hydrocele. 

SIGNS  AND  SYMPTOMS.— A  boat-shaped  swelling  behind  the 
testis,  which  is  very  tender,  and  most  marked  at  the  lower  end. 
The  scrotum,  is  red,  inflamed,  and  often  adherent.  There  may  be 
a  fluid  swelling  obscuring  the  testis,  from  a&ection  of  the  tunica 
vaginalis.  The  vas  is  swollen,  tender,  and  painful.  General 
malaise,  with  rise  of  temperature.  Extreme  tenderness.  Walking 
with  the  legs  abducted.  Acute  stage  lasts  one  or  two  weeks. 
Often  leaves  a  nodular  thickening  in  the  globus  minor.  The 
urethral  discharge  generally  diminishes  in  acute  stage.  One  aide 
is  affected  after  the  other. 

SEQUEL^.— Chronic  epididymitis.  Abscess  (very  tare).  Sterility 
in  bilateral  cases. 

TREATMENT.— Rest    in    bed,    with    support    to    the    scrotum. 
Evaporating  lotions.     Hot  fomentations  if  great  pain  exists.     Do 
not  give  any  urethral  injections. 
Chronic  EpldidymttiB. 

VARIETIES.  —  Simple,  commonly  gonorrhceal.  Tuberculous , 
syphilitic  (viiU  infra). 

CAUSES.— The  same  as  in  acute  epididymitis.  Generally  is  the 
remains  of  an  acute  attack.     Sometimes  is  chronic  from  the  first. 

SIGNS. — An  induration  and  swelling  of  the  epididymis  and  vas. 
Most  marked  at  the  tail,  i.e.,  the  globus  minor.  May  aifect  the 
entire  epididymis. 

SYMPTOM.— Dragging  pain  in  the  testis. 

RESULT.— Often  produces  steriUty  if  bUateral. 

TREATMENT. — Strapping  and  suspension  of  the  testis. 
Traumatic  Orchitis. — Often  affects  both  epididymis  and  testis. 
Results  from  crushes  and  contusions.  Consists  of  hemorrhagic 
and  fibrinous  masse.';  in  the  substance  of  the  testis  and  epididymis. 
The  organ  is  enlarged,  very  hard,  nodular,  and  tender.  Usually 
leaves  a  chronic  nodular  thickening.     May  result  in  atrophy. 

TREAT  by  strapping  and  suspension. 
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ORCHITIS. 

Whereas  epididymitis  seldom  spreads  to  the  body  of  the  testis. 
inflammation  of  the  body  often  spreads  to  the  epididymis. 

Acute  OrchiUs. 

CAUSES.— Injury  {vide  supra).  Infective  fevers  :  Mumps—Enteric 
— Variola  —  Tonsillitis  —  Scarlatina  —  Malaria  —  Influenza,— 
Rheumatism — Gou  t. 

SIGNS  AND  SYMPTOMS  (of  the  only  common  form.  viz..  tfaal 
in  inamps). — Occurs  in  young  adulta.  Begins  about  a  week  alter 
the  parotitis.  Testis  swells  to  two  or  three  times  its  natural  size. 
It  retains  its  shape,  and  is  firm  and  elastic.  It  is  intensely  tender 
and  painful.  One  side  may  be  affected  after  the  other.  High 
fever  and  prostration  occur  for  a  few  days,  but  soon  snlMids, 
Suppuration  almost  never  occurs  in  parotitic  forms,  but  may  in 
variola,  enteric,  rheuinatisni,  or  gout.     Atrophy  is  very  rare  as  a 

TREATMENT. — Constitutional  treatment,  lest  in  bed,  etc.  Cooling 
lotions  in  most  cases.     Fomentations  in  gout  or  rheumatism. 

SYPHILIS  OF  THE  TESTIS. 

Varieties,  (j)  Secondary  (intermediate).  (2)  Tertiary.  Interstitial, 
or  gummatous.  (3)  Congenital. 
Secondary  SyPHitis  of  the  testis.— Occurs  in  the  late  secondary 
stage — "  Reminders."  Often  bilateral.  Affects  the  epididymis, 
and  especially  the  globus  major.  Often  associated  with  small 
hydrocele.  May  leave  a  fibrous  nodule  in  the  globus  major. 
Tee  AT  with  mercury. 

Tertiary  Syphilta  of  the  testis. 

PATHOLOGY,— Always  affects  the  body  of  the  testis  primarily, 
Two  distinct  processes  may  occur,  viz.,  interstitial  orrfiitis,  and 
gumiua.  Or  both  these  may  be  present  in  the  same  case.  The 
interstitial  change  consists  in  a  massive  fibrous  thickening  of  llw 
trabecultB  of  the  gland,  which  compress  and  destroy  it 
The  gumma  produces  a  localiied  caseating  mass,  which  5O0n 
reaches  the  surface,  adheres  to  the  scrotum,  and  breaks  through  it 
forming  an  ulcer  or  fungus  testis.  The  tunica  vaginalis  is  dSated 
or  obliterated. 
SIGNS. — Slow,  steady  enlargement  of  the  body  of  the  testis.  Masi 
is  nodular,  heavy,  painless,  and  witlujnt  testicolar  sensation.  A 
hydrocele  often  co-exists.  When  gummata  occur,  a  localiiol 
liuctuating  swelling  is  felt,  followed  by  an  ulcer  or  fungus.  It 
often  affects  one  testis  after  the  other.  It  leads  to  atrophy  unless 
treated  early. 

Treatment. — Iodides  with  mercury.     Strapping  n  '  " 
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Congenital  SypliJlHic  Disease  of  tho  testis  occurs  in  infancy  oi 
childhood.     Usually  bilateral.     It  i^  similar  to  the  acquired  form. 
The  testes  are  large,  very  hard,  and  nodular. 
Almost  impossible   to  distinguish  from  tuberculous  disease  in 
children,   except   by   disease    of    other   parts.     Tuberculous 
disease  is  generally  unilateral. 

TUBERCULOUS   DISEASE   OP  THE  TESTIS. 
Etiology. — Occurs  in  young  adults,  or  even  in  young  children.    May 
be  a  primary  tuberculous  lesion,  or  more  often  is  secondary  to 
disease  elsewhere,  especially  bladder,  prostate,  vesiculas,  kidneys. 

Predisposing  Causes  :     Any  injury   of  the   testw,   especially 

gonorrhcea  or  traumatic  orchitis. 
'  Pathology. 

Epididymis  is  aSected  first  almost  invariably. 

Thh  Globus  Major  is  the  earliest  seat  of  the  disease. 

NoooLAH     Infiltration,     caseation,     and    fistula    formatioa 

succeed  each  other.     In  chronic  or  cured  cases,  and  especially 

in  children,  a  hard  fibrous  mass  of  scar  tissue  is  left  permEi- 

nently. 
The  Disease   may  extend   into  the   following  tissues  :     V'as 

deferens,     vesiculx    seminales.     prostate,     tunica     vaginalis 

[producing  hydrocele,  or  obliteration  by  adhesions),  scrotum 

(forming  a  fistula  or  fungus),  the  body  of  the  testis  (rarely), 

the  bladder  and  kidneys. 
Signs. — Epididymis   shows    nodular   thickening,  first  about  tho 
head,  then  the   tail,   then  the  body.     These  are  hard   and   not 
inflamed  at  first.     After  several  weeks,  or  months,  softened  areas 
are  felt. 

The  Skin  of  the  Scrotum  becomes  red  and  adherent,  and  the 

abscess  breaks,  discharging  tuberculous  pus. 
A  Fistula  or  Fungus  Testis  results. 
The  tunica  vaginalis  at  first   is  filled  by  a  small  hydrocele. 

I.:ater  it  is  usaally  obliterated  by  adhesions. 
Tho  fungus,  or  fistula,  may  open  behind  without  involving  the 

tunic,  or  it  may  first  invade  the   tunic,  and    then  open  in 

The  opposite  testis  generally   is  involved   later  on.   and   will 

present  an  earlier  stage  of  the  same  disease. 
The  Vas  is  felt  as  a  thickened  cord. 

The  Prostate  and  Seminal  Vesicles  may  be  felt  to  be  thick- 
ened and  nodular  per  rectum. 
Course. — As  in  tuberculous  disease  elsewhere  the  rate  of  progress 
varies  much,  Usnally  it  is  a  slow  process,  laatinR  many  months. 
Death  occurs  generally  by  infection  of  the  bladder,  kidneys,  r- 
lungs.  Cases  may  become  chronic,  and  a  curative  fibrosis  tal 
place.  In  this  case  the  ducts  will  almost  certainly  be  obliterated -g 
and,  therefore,  for  reproductive  purposes  the  testis  a  lunctir"'"   " 
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H  Tuberculous  DiseaM  of  the  Testis,  continued. 

^^  Treatment. 

^B  Medical  Treatment  in  chronic  or  slight  Ci 

^^1  Castration  early  in  the  disease,  when  secondary  deposits  a 

^H  absent,  in  the  hope  of  a  radical  cure  ;   or  late  in  the  disease, 

^^m  for  the  relief  of  fistula  or  fnngns. 

^^B  Epididvhectohy. — In  bilateral  cases,  in  order  to  preserve  the 

^^1  general  influence  of  the  glands. 

^H  As  extensive  removal  of  fiie  vas  as  possible  should  always  be 

^^1  Diseased  vesicals  seminales   may  be  removed  by  the  perineal 

^H  route  if  the  bladder  and  kidneys  are  sound. 

^B  If  the  bladder  and  kidneys  are  affected  it  is  useless  to  operate, 

^H  except  as  a  palliative  measure  for  fungus  or  fistula;. 

NE\V   GROWTTHS    OF  THE  TESTIS. 

Varieties.— Adenoma,  or  fibrocystic  disease — Sarcoma — Carcinoma. 

Fibrocystic  Disease. — Occurs  in  young  adults.  It  is  very  chronic 
in  its  course,  lasting  for  years.  Produces  a  very  large  lobulated 
tumour.  Any  iuvasiou  of  the  scrotum,  or  affection  of  the  vas, 
is  very  rare.  It  probably  grows  from  the  organ  of  Girald^s  (the 
remains  of  the  Wolffian  body).  The  body  of  the  testis  b  spread 
over  the  surface  of  the  tumour.  The  mass  consists  of  a  cougery 
of  cysts  of  different  size,  with  marked  mucoid  and  cartilaginous 
elements.  It  resembles  the  endotheliomata  of  the  parotid  gland. 
Treatment. — Removal . 

Sarcoma. — Occurs  in  children  under  lo,  or  at  30  to  40. 
VARIETIES.— Usually   a    mixed    or    spiodle-ceUed    sarcoma.      A 
lympliosarcoma   is   rare.     Mucoid   and    cartilage    elements    may 
appear,  in  which  case  it  is  probably  an  endothelioma. 
SIGNS. — Rapid,  painless  enlargement  of  the  body  of  the  testis.     The 
tumour  is  firm,  smooth,  and  elastic.     It  may  begin  after  a  blow. 
Secondary  deposits  occur  in  the  lumbar  glands,  and  then  in  other 
organs.      Affection  of  the  vas  or  scrotum  is  late.     It  sometimes 
affects  both  sides. 
TREATMENT.—Castration. 

Carcfnatna  Testis. — Occurs  in  men  of  forty-five  or  over.    Takes  the 
form  of  a  soft  medullary  growth.     Quickly  affects   the   vas  and 
iun gates  through  the  scrotum. 
Treatment.  — Castration . 
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Chapter    XLVIII. 

THE  DIAGNOSIS  OF   SWELLINGS  IN  THE 
INGUINO-SCROTAL   REGION. 

In  the  region  of  the  groin  and  scrotum  so  many  diverse  swellings 
may  appear  that  their  differentiation  is  often  a.  matter  of  difficulty. 
In  order  to  meet  this,  it  is  important  to  bear  in  mind,  iirst,  the  different 
groups  of  diseases  that  may  occur,  and  second,  the  importance  of  a 
systematic  examination  of  Oie  parts.  It  is  particularly  desirable  that 
the  affected  side  should  be  compared  with  the  nnaSected,  that  the 
patient  should  be  examined,  first,  standing  up,  and  then  Lying  down,  and 
that  he  should  be  placed  facing  a  good  light,  so  that  light  and  shade 
are  symmetrically  distributed  on  both  sides. 

CInMiflcaUon  of  Conditions. 

.  HERNIA. 

Anatomical  Variety, — Ingnioal  (oblique,  direct,   congenital, 

funicular)  or  femoral. 
Nature  of  Contents, — Gut,  viscus — e.g.,  ovary  or  bladder, — 

omentum,  or  fluid. 
Pathological  CoNDiTroN. — Irreducibiiity,  obstruction,  strangu- 

,  AFFECTIONS  OF  THE  SPERMATIC  CORD. 
Hydrocele  (congenital,  encysted,  diffuse). 
Solid  Tumours,  e,g.,  lipoma. 

Extension  prom  Testicular  Swelling — malignant  or  tuber- 
culous. 
Vascular. — Inguinal  varix. 

.  AFFECTIONS  OF  THE  TESTIS  AND  ADNEXA. 

—Vaginal,  primary,  secondary,  encysted,  etc. 
Inflammatory. — Acute  or  chronic  orchitis  and  epididymitis. 
Specific. — Syphilitic  and  tuberculous  disease. 
Tr  A  u  M  ATI  c. — Epididy  mo-orchitis. 
Varicocele. 
4.  AFFECTIONS     OF     THE     SKIN     AND     SUBCUTANEOUS 
TISSUES. 

Elephantiasis,  a?dema,  extravasation    of    urine,  epithelioma, 
sebaceous   or   dermoid  cysts,   warts,   horns,    syphiUtic    1 
tuberculous  eruptions. 
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Classi location  of  Conditions,  continued. 
5.  GLANDULAR. 

Inflammatory. — Secondary  to  irritation  or  sepsis  in  the  leg. 

genitals,  perineum,  or  abdomen. 
Specific. — Tuberculous,  syphilitic. 
New     Growth.  —  Lymphadeooma,     epithelioma,      melanotic 


6.  ABSCESS. 

Glandulah. — From  the  suppuration  of  any  of  the  last  mentioned. 
Psoas  or  Iliac — Tracking  beneath  Poupart's  ligament. 
Pelvic  (e.g.,  parametric). — Tracking  through,  the  inguinal  caniL 
Hip  Disease. — In  Scarpa's  triangle. 

7.  MISPLACED  VISCU3  {other  than  hernia:). 

Retained  Testis,  or  Ectopia  Testis,  with  any  of  its  com 

ph  cations. 
Ovary  in  the  inguinal  or  femoral  canal. 

8.  VASCULAR  SWELLINGS. 

Abterial. — Aneurysm  of  the  iliac  or  femoral  arteries. 
Venous. — Varix  of  the  inguinal,  testicular,  or  saphenous  veins. 
Lymphatic. — Hygroma. 

9.  BURSAL. — Psoas  bursa  over  the  hip  joint. 

:o.   SARCOMA  OF  BONES. — May  grow  from  any  part  of  the  pelvis 

DiHeretitiatfon  of  the  Differen-t  Strttctares  normally 
present. — The  following  parts  should  be  systematically  examined 
in  order  to  determine  the  extent  of  the  disease,  and  gain  infomu 
tion  as  to  its  character. 

The  skin,  especially  of  tlie  s 

The  body  of  the  testis. 

The  epididymis  and  vas. 

The  inguinal  canal  and  its  contents. 

The  tunica  vaginalis. 

The  spermatic  veins. 

The  lymph-glands. 

The  History  of  the  Swelling  in  relation  especially 
Time  and  mode  of  onset.         Gonorrha:a. 
Syphilis.  Trauma. 

Tuberculous  Disease.  Sepsis. 

The  Position  of  the  Swelling;. 

PURELY  SCROTAL  SWELLINGS. 

In  the  Tissues  of  the  Scrotum. — Gumma,  epithelioma,  cysb, 
from  disease  of  the  testis. 
Body  of  the  Testis. — The  mass  is  chiefly  solid,  and 
the  epididymis  cannot  be  differentiated.     Orchitis  (especially 
that  associated   with   parotitis),  traumatic  lesions, 
carcinoma,  sarcoma,  cystic  disease. 


THE     POSITION     OF    THE     SWELLING        457 

In  the  Epididymis. — When  the  bixiy  of  the  testis  can  be  dis- 
tinguislied  from  the  epididymis  the  swelling  is  usually  primary 
in  the  latter.     Epididymitis,  tubercle,  syphUitic  nodules. 

In  the  Tunica  Vaginalis. — Ruid,  fluctuating,  generally 
translucent  swellings  obscuring  the  outline  of  the  testis  and 
epididymis.  Vaginal  hs^ocele,  primary  or  secondary ; 
hematocele.  It  is  important  always  to  examine  the  testis 
after  the  evacuation  of^  the  hydrocele  fluid,  so  as  not  to  over- 
look a  primary  disease  of  that  organ. 

Encysted  Hydrocele. — A  fluid  translucent  swelling,  distinct 
from  the  body  of  the  testis.  Encysted  hydrocele  of  the 
testis,  epididymis,  or  cord. 

Varicocele. — A  vermiform   swelling  distinct  from,  the  testis 

PURELY  INGUINAL  SWELLINGS. 

[n  the  Inguinal  Canal. — Hernia,  retained  testis,  hydrocele  of 
the  cord,  tumours  of  the  cord,  inguinal  varix. 

The  fact  that  an  inguinal  swelling  afiects  the  cord  is  shown 
by  its  movement  on  pulling  the  testis. 

TO  Poupaht's  Ligament. — Lymph-glands, 
inflammatory   swellings    arising    in    the   glands 
ing  from  the  pelvis. 
CRURAL   SWELLINGS.— Femoral   hernia,   aneurysm,   saphenous 
1       varix,  hip  abscess,  psoas  bursitis. 

INCUINO-SCROTAL  SWELLINGS  are  distinguished  by  the  fact 
I       that  the  ."icrotal  swelling  is  continuous  with  one  which  occupies 
the  inguinal  canal. 

Inguinal   Herni.*. — These   descend   from   above   downwards. 
'  Usually  give  an  impulse  on  coughing,  are  reducible,  and  may 

be  resonant  to  percussion. 
Hydrocele. — A  large  vaginal  hydrocele  may  spread  up  the 
cord.     Hydrocele  of  the  cord.     Congenital  or  infantile  hydro- 
celes.    All  are  fluctuating  and  translucent. 
Inflammatory,     Tuberculous,     and     Malignant     swellings 

spread  up  from  the  epididymis  to  the  cord. 
Spermatic   Varicocele   may   be   associated   with   one  in  the 
inguinal  region. 
SWELLINGS  WITH   INDEFINITE   OR   EXTENSIVE  LIMITS. 
Psoas  or  Iliac  Abscess.         Sahcoma  of  Bones. 

Extravasation  of  Urine. 


Examination  of  Aaaociated  Struct u res.— This  often  gives  the 
clue  to  the  nature  of  the  disease  in  obscure  cases.  The  most 
important  structures  to  be  examined  are  :^ 

The  Penis  and  Urethra,  tor  evidence  of  syphilis  or  gonorrhoea. 

The  Skin  of  the  abdomen,  legs,  genitals,  perineum,  and  

for  septic  or  malignant  disease. 
The  Spine  and  Hip.  for  evidence  of  tuberculous  disease. 
The  Prostate  and  Vesicul.i  Seminales,  for  any  thickening 
or  tenderness,  which  may  be  due  to  inflammatory  or  tubel- 
culons  disease. 
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458  DIAGNOSIS  OF  IXCUINO-SCROTAL  SWELLINl 

Fhyaical  Examination  of  -the  Snrelling;. 

PHYSICAL  CHARACTERS  ON  PALPATION. 

Solid  Swellings  are  those  of  the  testis  and  epididymis,  whether 

inflammatoiy,  new  growth,  tubercle,  or  syphilis.     Glandular 

masses,  septic,  syphilitic,  tuberculous,  or  new  growth.     Bony 

sarcomata. 
Fluckjating  Swellings  are  hydroceles,  h^mitoceles.  abscesses, 

cysts,  and  gummata. 
Elastic  Swellings,  difficult  to  distinguish  from  fluctuating,  may 

be  sarcoma  or  gumma  of  the  testis. 
Doughy. — Hernias,  especially  epiplofeles. 
Hard.  Heavy,  and  Indolent,  especially  diffuse  giimmata  of 

testis  and  some  forms  of  new  growth. 
Tender     and     Inflamed. — Epididymitis,    bubo,    and     other 

septic  glandular  swellings,  torsion  of  the  testis,  inflamed  m 

strangulated  hernia,  any  acute  abscess, 
REDUCIBILITY. 

The  Possibility  of  Reduction  into  the  abdomen  proves  tte 

swelling  to  be  a  hernia,  varicocele,  saphenous  varix,  or  cob- 

genital  hydrocele. 
The  Direction  of  REOUcriON  may  help  to  distinguish  between 

an  obhque  inguinal  hernia, which  goes  upwards  and  outwards; 

a  direct  inguinal  hernia,  which  goes  backwards ;  and  a  lemoral 

hernia,  which  goes  downwards  and  then  upwards. 
The  Manner  op  Reduction. — A  hernia  sUps  back  suddenly. 

and    that    containing    gut    asuaily    gurgles.     A    congenital 

hydrocele  is  reducible  very  slowly  and  gradually.     A  venous 

swelling  is  more  easily  reduced  by  the  patient  lying  down 

than  by  pressure. 
The  Recurrence  after  Reduction  is  from  above  downwards 

in  the  case  of  a  hernia,  but  from  below  upwards  in  the  case  of 

a  varix  or  congenital  hydrocele. 
TRANSLUCENCY.— This  is  well  marked  in  those  hydroceles  which 
can  be  subjected  to  the  test.  In  old  thick  hydroceles  and  in  Uumc 
of  the  cord  it  is  difficult  to  obtain. 
IMPULSE  ON  STRAINING.— This  is  seen  in  hemiae  (if  tlwy  are 
not  inflamed  or  irreducible),  varicocele,  saphenous  varii^  and 
some  swellings  of  the  cord. 

Expansile   Impulse   is  peculiar   to   reducible  hemis,   and  » 

rarely  seen  in  congenital  hydrocele. 
A  Merely  Pushing  Impulse  may  be  seen  in  any  t 

the  inp^inal  canal,  e.i;.,  a  retained  t    '' 
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Chapter    XLIX. 
SURFACE  MARKINGS. 

HEAD   AND   NECK. 

BONY   POINTS   OF  CRANIUM. 
Nasion. — Naso- frontal  suture. 
Glabella. — Eminence  above  nasion. 
IN  ION. — External  occipital  protuberance. 
Bregma. — Point  where  coronal  and  sagittil  sutures  meet.     The 

middle  of  vertical  line  joining  the  two  pre-auricular  points. 
Lambda. — Junction   of   ^mbdoid    and.    sagittal    suttires  2^  In. 

above  and  in  front  ol  inion, 
Pterjon. — Junction  of  frontal,  parietal,  sphenoid,  and  temporal 

hones,  ij  in.  above  centre  of  zygoma. 
SINUSES. 

Superior  Longittjixnal. — From  middle  of  g        ' 

linear  in  front,  ^  in.  wide  behind.     Inclines  to  the  right. 
Lateral  and  Sigmoid. — -Band  J  in.  wide  irom  a  point  above 

inion  to  point  f  in.  behind  externa)  auditory  meatus,  curving 

so  that  the  highest  point  of  curve  is  J  in.  above  Reid's  base- 

MENINGEAL    ARTERY    (middle). 

Main  Tronk  and  Anterior  Branch. — From  middle  of  zygoma 

to  a  point  l^  in.   above   middle   of   zygoma   (pterion),  then 

upwards  and  backwards  at  angle  41;''. 

Posterior  Branch.— From   the   main   trunk   backwards   one 

finger's  breadth  above  the  zygoma. 

CEREBRAL    HEMISPHERE.— From  glabella  to  pterion.  curving 

downwards  and  backwards,  ^  in.  above  orbital   margin.      From 

pterion    to   zygoma,  curving   downwards   and    forwards.     Along 

;iygoma  and  line  of  lateral  sinus  to  inion.     Mesial  border  from 

inion  to  glabella. 

FISSURE   OF    ROLANDO.  —  From    point    J  in.    behind    middle 

of   line   from   nasion    to   inion.      Downwards   and   forwards  for 

3S  in.  at  angle  674°  (three-tjuarters  of  right  angle)  :    (or)  di 

wards  and  forwards  to  a  point  t  in.  above  pre-auricular  point, 

FACE  CENTRES.— Lower  third  of  fissure  of  Rolando. 

ARM  CENTRES.— Middle  third  of  fissure  of  Rolando. 

LEG  CENTRES.— Upper  third  of  fissure  oi  Rolando. 

SPEECH    CENTRE.— (Broca's   convolution)  just 
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4B0  SURFACE     MARKINGS. 

Head  nnd  Neck,  (ontinned. 
THE  SYLVIAN  POINT  is  ij  in.  above  Ihe  centre  of  the  zygoma, 
and  i^  in.  behind  the  external  angular  process  It  nmrk5  :  (j ) 
The  pterion  ;  (j)  The  middle  meningeal  artery;  (j)  The  point 
of  divergence  oi  the  anterior,  ascending,  and  posterior  limbs  ol 
the  fissure  of  Sylvius  ;  (4)  The  island  of  Reil ;  (5)  The  middle 
cerebral  artery. 
THE  SYLVIAN  FISSURE.— From  the  Sylvian  point  to  a.  poinl 

J  in.  below  the  parietal  eminence. 
THE   OCCIPITO-PARIETAL   FISSURE.— A   line    aboat    ij    in 
long  drawn  outwards  towards  the  external  angular  process  of  the 
frontal  bone  from   a   point   three-quarters   of  the   way   between 
the   glabella   and   inion, 
REID'S   BASE-LINE.— From  lower  margin  of  orbit  to  the  externa! 

auditory  meatus  to  inion. 
TREPHINE    POINTS. 

Laterai.  Sinus. — J  in.  behind  auditory  meatus. 

Mastoid  Antrum. ^Suprameatal  triangle,  ot  point  of  junction 

of  tangents,  drawn  above  and  behind  meatus. 
Tempohosphenoidal     Abscess.  —  Jin.     above     pi:st-auriculac 

Cerebellar  Abscess. — 1^  in.  behind  auditory   meatus.      \  in. 

below  Reid's  base-Une. 
Lateral   Ventricle. — ijin.  above  external   auditory  meatu?. 
Dean's  Operation. — ij  in.   behind  external  auditory  meatus, 
J  in.  above  Reid's  base  line. 
SUPRA-ORBITAL  NOTCH,  INFRA-ORBITAL  FORAMEN.  AND 

MENTAL    FORAMEN. — Line   joining   junction   of   middle  and 

inner  thirds  of  supra-orbital  ridge,  to  interval  between  two  lower 

bicuspid  teeth,  crosses  each  of  these. 
INFERIOR    DENTAL    NERVE  may  be  exposed  by  a  trephine 

midway  between  the  anterior  and  posterior  margins  of  tlie  ramus 

on  the  level  of  the  alveolar  border. 
FACIAL    NERVE,— Crosses  ramus  of  the  jaw  level  with  border 

(lower)  ol  lobule  o£  ear. 
PAROTID    DUCT. — From  lower   margin   of  tragus  or  concha  to 

point  midway  between  ala  nasi  and  angle  of  mouth.     Ends  on 

margin  of  masseter  opposite  second  npper  molar. 
CAROTID     ARTERY.— From   sternoclavicular   joint   to    midway 

between  angle  of  jaw  and  tip  of  mastoid. 
COMMON    CAROTID.— Up  to  the   upper  border  of  the   thyroid 

cartilage. 
EXTERNAL   CAROTID.— Same  line  above  thyroid  cartilage. 
SUPERIOR  THYROID   ARTERY,   LINGUAL  ARTERY,   AND 

FACIAL   ARTERY. ^Run   downwards,  forwards,  and   upwards 

respectively  from  a  point  on  the  external  carotid  opposite   the 

great  cornu  of  the  hyold  bone. 
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NECK— THORAX 


SUBCLAVIAN     ARTERY.— Sternoclavicalar   joint   to   middle    of 

clavicle.     Rising  in  curve,  which  is  i  in.  above  clavicle. 
EXTERNAL   JUGULAR   VEIN.— From  angle  of  jaw  to  middle  of 

clavicle. 
BRACHIAL  PLEXUS.— Upper  nerve  from  a  point  on  the  posterior 

border  of  the  sternomastoid  opposite  the  cricoid  cartilage,  to  a 

point  outside  the  middle  of  the  clavicle.     The  lower  neive  just 

above  the  clavicle. 
SPINAL    ACCESSORY    NERVE.— From  point  between  angle  of 

jaw  and  mastoid  to  middle  of  posterior  border  of  sternomastoid. 
UPPER   BORDER   OF   THYROID.— Level  of  disc  between  third 

and  fourth  vertebra. 
CRICOID    CARTILAGE,— Level  of  fifth  cervical  vertebra. 

hyoid  crosses  the  carotid  sheath.     Beginning  of  (esophagus. 
RIMA   GLOTTIDIS— Middle  of  the  anterior  border  of  the  tliyrt 

cartil^e. 
EPIGLOTTIS.— From  below  the  thyroid  notch  to  above  the  hyoW, 

ISTHMUS   OF   THE   THYROID    GLAND. —A  band   +  in.  wide, 

which  is  i  in.  below  the  cricoid. 
LATERAL  "lobe  OF  THE  THYROID  extends  up  to  the  thyroid 

cartilaEe,   down  to    the   clavicle,   and    outwards    to   the   carotid 


THORACIC  VISCERA.  Etc. 

Parasternal  line  is  a  vertical  line  midway  between  the  edge  o£  Ul*j 

sternum  and  the  midclavicular  line. 
LUNGS. 

Apex. — Extends  i  in.  above  inner  third  of  clavicle. 
Median  Border. 

Right. — Sternoclavicular  joint   to  middle  of  manubrium, 

to  seventh  costal  cartil^e  in  mid-line. 
Left. — Sternoclavicular  joint  to  middle  of  manubrium  to 
fourth   costal   cartilage  ;   along  this  to  parasternal  line ; 
down  this  to  sixth  costal  cartilage. 
Lower  Border. — Sixth  cartilage  in  parasternal  line,  to  eighth 
cartilage  in  midaxillary  line,  to  tenth  rib  in  line  of  angle  of 
scapula,  to  tenth  dorsal  spine  (6-8-10.) 
Fissure. — Second   dorsal   spine   downwards   and   forwards   to 

sixth  costal  cartilage  in  parasternal  line. 
Transverse   Fissdrb   (on   the  right  side   only). — From   main 

fissure  forwards  along  fourth  rib  and  cartilage. 
BmnicATiojJ  of  Trachea. — In   front -the  angle  between  the 
a  and    body  of   the   sternum    (angulus  Ludovici). 
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manuormm  ana    ooay  01    ine    srernum    [anguius   i,uuwvitij.      , 

L    Behind — between  third  and  fourth  dorsal  spines.  Jj 

Root    of    LuNGs.^.Opposite    fourth,   fifth,   and    sixth  dornlfl 
spine.  J 


Thoracic  Viscera,  ac.coiitiiimd. 
PLEURA. 

Apex. — r  in.  above  inner  third  of  clavicle. 
Median  Border. 

Right. — From  mid  manubrium  to  seventh  casta,!  cartilage 

Left. — From  midmanubrium  to  sixth  costal   cartila^  to 

left  of  mid-line. 

Lower  Border. — From  lowest  possible  point  of  median  border 

to  2  in.  above  tip   of   tenth  costal   cartilage   to  twelfth  rib, 

where  it  is  crossed  by  erector  spies,  to  twelfth  dorsal  spins; 

or   more   simply,   seventh   cwtal   cartilage   (parasternal)  to 

ninth  rib  (midaxilla)  to  eleventh  rib  (scapula  angle)  (7-9-11). 

HEART     AND     PERICARDIUM.  — Lie    behveen    curved    lines 

joining  four  points  : — 

1.  Second  left  intercostal  space,  upper  border  I  in.  from  sternum. 
a.  Second  right    intercostal    space,    lower   border   i  in.  from 


3.  Sixth  right  costostemal  junction,  t  in.  from  s 

4.  Fifth  left  interspace,  \  in.  inside  midclavicular  line. 
Right  Auriculoventricular  Groove. — Joins  i  and  3. 
Valvular  Orifices. — All  below  and  to  the  left  of  the  line  1-3. 

In  order  from  above  downwards. 
Pulmonary  and  Aortic. — Opposite  third  costal  cartilage, 
Mitral. — Opposite  fourth  costal  cartilage. 
Tricuspid. — Opposite  fourth  and  fifth  costal  cartilages. 
Ascending  Aorta. — From  third  left  to  the  second  right  chondro- 

stemal  joint. 
Innominate   Ahterv. — From  middle  of  manubrium   to  right 

sternoclavicular  joint. 
First  Portions  of  Left  Subclavian  and  Left  Carotid.— 

From  middle  of  manubrium  to  left  sternoclavicular  jcunt. 
Pulmonary   Artery. — From   third    to   second   left   chondro- 

sternal  junction. 
Left  Innominate  VEiN.^Lelt  sternoclavicular  joint  to  apex 

of  the  first  right  intercostal  space. 
Right  Innominate  Vein. — Right  sternoclavicular  joint  to  apex 

of  the  first  right  intercostal  space. 
Superior  Vena  CAVA.^From  first  to  the  third  right  chondro- 

stemal  junction. 
Internal    Mammary    Artery. — From   sternoclavicular    joint 

vertically  downwards  to  the  sixth  costal  cartilage  ^  in.  from 

sternum  above,  but  closer  to  it  below. 
Mammary  Gland. — Extends  up  to  the  second  rib,  down  to  the 

sixth,  inward  to  the  border  of  the  sternum,  and  outward  to 

the  midaxillary  line. 

The  nipple  lies  on  the  fourth  rib,  or  interspace,  outside  the 
midclavicular  line. 


Junction  at  ensilorm  cartilage,  to  sternum  (fifth  sternal  joint], 
to  fifth  right  rib  in  midclavicular  line. 
Behind[8,  3,8).— Eighth  rib  in  the  right  scapnlar  line,  to  eighth 
spine,  to  eighth  interspace  in  the  left  scapular  line. 


ABDOMEN. 

TRANSPVLORIC  PLANE,  OR  PYLORIC  LINE.— Horizontal 
plane  midway  between  upper  border  of  stemurn  and  crest  of 
pnbes.  and  midway  between  ensiform  cartilage  and  navel. 

It  also  in  normal  parts  is  line  jolhing  tips  of  ninth  costal  cartilage. 

It  is  the  level  of  the  following  ;  Pylorus — first  part  of  the  duo- 
denum. Gall-bladder — duodeno- jejunal  junction.  Hila  of 
kidneys — beginning  of  ureters.  Body  of  pancr:as — begin- 
ning of  mesentery.     Body  of  first  lumbar  vertebra. 

Subcostal  Plane  is  on  level  with  third  lumbar  vertebra. 

Line  joining  Highest  Points  of  Iliac  Crests. — Level  with 
fourth  lumbar  vertebra. 

Intehtubehcular  Plane. — Level  with  fifth  lumbar  vertebra. 

LiNEA  Semilunaris. — From  tip  of  the  ninth  costal  cartilage 
to  a  point  midway  between  the  anterior  iliac  spine  and  the 
umbihcus,  and  thence  to  the  pubic  spine. 

LiNi«  Transversa. ^i)  At  the  umbihcus;  {2)  Midway 
between  umbilicus  and  xiphoid  cartilage;  (3)  At  xiphoid 
cartihige. 

Internal  Abdomin.u.  RtNO. — Just  above  middle  of  Poupart's 
Ugament. 

External  Abdominal  RiNC.^ust  above  the  pubic  crest. 

LIVER. 

Above  in  Front. — From  left  fifth  interspace  in  midclavicular 

line,  to  junction  between  sternum  and  ensiform  cartilage,  to 

fifth  rib  in  the  right  midclavicular  Une. 
Behind. — From  eighth  interspace  in  left  scapular  Une,  to  eighth 

dorsal  spine,  to  eighth  rib  in  right  scapular  line. 
Below.— From   left   fifth  intei  -.  .     - 

transpyloric  Une  in  mid-platw 

STOMACH. 

Cardiac  Orifice. — One  inch   to  left  of  junction  of  ensiform 

Pyloric  Orifice. — One  inch  to  right  of  middle  of  transpyloric 
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DUODENUM, — Begins  1  in.  to  right  of  middle  of  transpylori 
line.  Ends  I  in.  to  left  of  middle  of  transpyloric  Une  and  a  Uttle 
below  it.  Extends  to  the  right  as  far  as  right  mid-Poupart  line. 
Extends  below  as  far  as  line  joining  highest  points  of  the  iliac 
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Abdomen,  con  tinned. 

MESENTERY.— From  i  in.  to  left  of  middle  of   transpyloric  line 
and    a   little    below  it  to  a  point   midway   between    tight 
anterior  superior  iliac  spine  and  mid-line. 
APPENDIX.  —  Attached    end,    midway    between    right    anterior 

superior  iliac  spine  and  mid-line. 
ILEOC.ECAT-  VALVE.— Point  where  right  mid-Poupart  line  crosses 

intertubercular  line. 
CiECUM. — In   right   iliac    fossa  below   the   intertubercular   plane, 
one-tliird  inside  and  two-thirds  outside  the  mid-Poupart  line. 
COLON. 

Both  Sides  Behind. — Vertical  line  J  in.  behind  centre  of  ihac 
crest  up  to  eleventh  rib  on  the  right  side  and  to  tenth  rib  on 
the  left  side. 
Ascending  Colon  (in  front). — From  the  intertubercular  plane 
to  the  upper  border  of  the  ninth  costal  cartilage,  lying  outside 
but  adjacent  to  the  right  mid-Poupart  plane. 
Transverse  Colon   (in  front). — From   the  ninth  right  costal 
cartilage  to  the  eighth  left  costal  cartilage,  where  these  are 
cat  by  the  mid-Poupart  plane.     Curving  downwards  to  the 
infracostal  plane  in  the  mid-line. 
Descending  Colon  (in  front). — From  eighth  left  costal  cartilage 
to  the  left  iliac  crest,  outside  but  adjacent  to  the  mid-Poupart 
plane. 
Rectum    (behind). — From   a    point    i  in.   below   the   level  of 
the  posterior  superior  iliac  spine  (which  is  on  a  level  with  the 
second  sacral  spine)  to  the  anus. 
Gall- Bladder. — At  angle  where  ninth  right  costal  cartilage  is 
crossed  by  outer  border  of  right  rectus. 
PANCREAS. 

Body  lies  on  first  lumbar  vertebra,  level  of  transpyloric  tine, 

and  of  twelfth  dorsal  spine. 
Tail  from  twelfth  dorsal  spine  to  the  left  up  to  the  tenth  rib 

above  pyloric  line. 
Head  Ues  below  pyloric  line  level  with  second  lumbar  vertebra. 
SPLEEN  underlies  ninth,  tenth,   and   eleventh  ribs  on  left  side. 
Innermost   point    Ij  in.    from   tenth    dorsal    spine.      Outermosl 
point  left  midaxill&ry  line. 
KIDNEYS. 

Behind. — From  the  level  of   eleventh''dorsal  spine  to  that  of 

third  lumbar  spine.  Hilum. — 2  in.  from  ^st  Inntbar  spine. 
In  Front. — Hilum  is  on  transpyloric  line  2  in.  from  middle 
(tip  of  the  ninth  costal  cartilage).  Thence  the  Iddney 
extends  upwards  2  in.  (to  the  sixth  cc»tal  cartilage  on  the  left 
and  to  the  seventh  on  the  right).  Outwards  2  in.  Downwards 
2  in.  to  the  infracostal  plane  on  the  left  and  below  this  on  the 
right.  In  each  case  the  upper  pole  is  i  in.  nearer  the  mid-line 
tl^  the  lower.     Left  kidney  is  J  in.  higher  than  right. 


perioi  iliac  spine  behind. 

teriea  in  front, 

r  part  of  eleventh,  inter- 


Ubeteb. — From  hilum  to  posterior  s> 
Ftom  hiluni  to  biiuroation  of  iUac  a 

SuPBARKNAL  CAPSULE. — ^Opposite  ina 
costal  apace, 
THE   BLOOD-VESSELS. 

Abdominal  Aorta.— A  band  i  in 
jtiphoid  cartilage  to  the  line  join 
iliac  crests.     Lying  to  the  leit  of  the  mid-line. 

Inferior  Vena  Cava. — A  band  i  in,  wide  below  and  :J  in. 
wide  above  from  the  hue  joining  tlie  highest  points  of  the  ihao 
crests  to  the  apex  of  the  fifth  right  intercostal  space.  Lying 
to  the  right  of  the  mid-line.  Perforates  the  diaphragm  at  its 
highest  point  opposite  the  eighth  dorsal  spine. 

The  Cceliac  Axis  and  Superior  Mesenteric  Arteries  arUe 
just  above  the  transpyloric  plane. 

The  Renal  Arteries  arise  just  below  the  transpyloric  plane. 

The  Inferior  Mesenteric  Arteries  arise  just  above  the 
infracostal  plane. 

Iliac  Artery. — From  the  left  of  the  middle  of  line  joining 
highest  iliac  points  to  a  point  midway  between  the  anterior 
superior  iliac  spine  and  the  symphysis  pnbia. 

Upper  third  —  common  iliac,  lower  two-thirds  =  external 

Deep  Epigastric  Artery. — From  a  point  midway  between 
the  anterior  snperior  iliac   spine  and   the  symphysis    pubis 
towards  the  umbihcus. 
Deep  Circumflex  Iliac  Artery. — Just  above  the  outer  half 

of  Poufiart'a  ligament  and  round  the  iliac  crest. 
The  Pohtai,  Vein. 
The  Common  Bile-duct. 
The  Hepatic  Artery. 
The  Foramen  of  Winslow. 

From  a  point  i  in.  to  the  right  of  the  middle  of  the  trans- 
pyloric line  upwards  and  a  Uttle  to  the  right  to  the  costal 
margin.  The  vein  and  bile-duct  extend  2  in.  below 
the  point  given ;  the  vein  to  the  left  and  the  duct  to  the 
right. 

THE  SPINAL  CORD  extends  down  as  far  as  the  first  lumbar 
spine  behind,  or  the  transpyloric  line  in  front.  The  spinal  dura 
mater  extends  down  to  J  in.   below   the   posterior  superior  iliac 


UPPER  EXTREMITY. 


AcHOMio-cLAVicuLAR  JoiNT.— Runs  in  a  sagittal  direction 
midway  between  the  outer  and  inner  borders  of  the  arm  when 
it  is  hanging  at  the  side.  It  is  just  outside  a  bony  tubercle 
on  the  anterior  margin  of  the  clavicle. 

CoRACOiD  Process  on  the  anterior  deltoid  margin,  i  in.  below 
the  junction  of  the  middle  and  outer  thirds  of  the  clavicle. 
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SURFACE     MARKINGS 

:r  Extremity,  continued. 
Bicipital  Groove — A  line  2  in.  long  downwards  from  the  tip 

of  the  acromion  in  the  long  a^cis  of  the  humerus. 
Tdberosities.— With  the  arm  everted,  the  lesser  tuberosity 

lies  between  the  coracoid  process  and  the  bicipital  groove. 

The  great  tuberosity  lies  outside  the  bicipital  groove. 
Head  of  the  Hcmehos  looks  in  the  same  direction  as  the 

internal  epicondyle. 
Humeral  Epicondvles  Ue  on  the  same  level  as  the  tip  of  the 

5  I  in.  below   the  tip  of  the  ejcternal 


in.  below  the   tip  of   the  internal 


k 


1  when  the 

Radio-humeral  Joint 
epicondyle. 

Ulnar-humeral  joint 
epicondyle. 

The  External  Intermuscular  SEPTtJM  extends  from  the 
insertion  of  the  deltoid  to  the  external  epicondyle. 

The  Internal  Intermuscular  Septum  extends  from  the  inser- 
tion of  the  coracobracbialis  to  the  internal  epicondyle. 

Axillary  and  Brachial  Arteries. — With  the  arm  abducted 
and  the  hand  supinated,  the  line  from  the  centre  of  the 
clavicle  to  the  point  midway  between  the  humeral  condyles 
and  1  in.  below  them,  represents  axillary  and  brachial 
arteries.  A  point  one-third  of  the  distance  from  the  outer 
end  of  the  anterior  to  the  outer  end  of  the  posterior  axillary 
folds  is  the  end  of  the  axillary  and  the  beginning  of  the 
brachial. 

The  Radial  Artery. ^ — From  a  point  midway  between  the  two 
epicondyles  and  i  in.  below  them  to  the  radial  side  of  the 
tendon  of  the  flexor  carpi  radialis.  Thence  under  the  tendons 
of  the  extensor  ossis  metacarpi  poUicis  and  extensor  brevis 
polHcis  to  the  back  of  the  first  metacarpal  space  at  its  apex. 

The  Ulnar  Artery. — From  a  point  midway  between  the 
epicondyles  and  i  in.  below  them  to  the  junction  of  the 
upper  and  middle  thirds  of  a  line  drawn  from  the  internal 
epicondyle,  to  the  radial  side  of  the  pisiform  bone,  and  thence 
down  this  line. 

The  Superficial  Palmar  Arch  is  convex  downwards  and 
reaches  to  a  level  with  the  web  of  the  thu  mb. 

The  Deep  Palmar  Arch  is  one  finger's  breadth  above  the 
superficial. 

The  Median  Basilic  and  Median  Cephalic  Veins  mn  from 
the  centre  of  the  antecubital  space  to  the  inner  and  outer 
borders  of  the  belly  of  the  bicejs  respectively. 

The  Basilic  Vein  runs  up  the  inner  border  of  the  biceps  and 
pierces  the  deep  fascia  rather  more  than  halfway  up  tlw  arm. 

The  Cephalic  Vein  runs  up  the  outer  border  of  the  biceps, 
and  then  between  the  deltoid  and  pectoral  muscles,  and 
pierces  the  costocoracoid  membrane. 

The  Superficial  Lymphatics  nin  with  the  superficial  veins. 
\  trunks  which  accompany  the  basilic  and  cephalic 


and  end  i 


The  Lvmphatic  Glands. 

1.  At  the  bend  o£  tlie  elbow — supratrochlear  andante-cubital 

glands  draining  the  front  of  the  arm  aud  its  inner  side. 

2.  Axillary  set— lying  with  the  axillary  vein  on  the  outer 

side  of  the  axilla,  and  draining  the  arm. 

3.  Pectoral  set — along  the  outer  margin  of  the  pectoralis 

minor,  and  draining  tiie  cliest  wall  and  breast. 

4.  Subscapular   group — along   the   posterior   fold    of    the 

axilla  draining  the  baclc,  the  axilla,  and  part  of  the 
mamjnary  gland. 

5.  Subclavian  group— lying  beneath  both  pectoral  muscles 

below  the  clavicle,  and  running  up  under  it  to  the 
posterior  triangle  of  the  neck.  They  receive  the 
efierents  from  all  the  other  groups. 

The  CmcuMPLEX  Nerve  (and  posterior  circumflex  artery) 
passes  round  the  back  of  the  humerus  just  above  the  centre 
of  the  deltoid  muscle. 

MuscuLOSPiRAL  Nerve  (and  superior  profunda  artery). — 
From  the  junction  of  the  arm  and  posterior  axillary  fold  to  a 
point  one-third  of  the  way  from  the  deltoid  insertion,  to  the 
external  epicondyle,  and  thence  in  the  groove  between  the 
biceps  and  supinator  longus. 

Radial  Nehve. — From  the  groove  between  the  biceps  tendon 
and  the  supinator  longus  to  the  junction  of  the  middle  and 
lower  thirds  of  the  arm,  when  it  passes  beneath  the  supinator 
to  the  back  of  the  wrist. 

Median  Nerve. — In  the  arm  the  same  as  the  brachial  artery ; 
at  the  elbow  it  lies  on  its  inner  side  ;  in  the  forearm  it  runs 
down  to  the  wrist,  when  it  passes  lieneath  the  anterior  annular 
ligament  to  the  ulnar  side  of  the  flexor  carpi  radialis. 

Ulnar  Nerve. — In  the  arm,  at  first  with  the  brachial  artery ; 
then  from  the  junction  of  the  upper  and  middle  thirds  it  runs 
to  the  groove  behind  the  internal  condyle,  and  thence  to  the 
radial  side  of  the  pisiform  bone. 

The  Elbow  Joint  is  one  finger's  breadth  below  the  anterior 

The  Wrist  Joint  is  indicated  by  the  upper  of  the  two  skin 

The  Tip  of  the  Radial  Stvloid  Process  is  in  the  "  anatomical 
snuffbox,"  between  the  tendons  ol  the  flexores  primi  and 
secundi  internodii  poUicis.  It  is  on  a  level  with  the  lower 
wrist  skin  crease,  J  in.  below  the  wrist  joint. 

The  Tip  of  the  Ulnar  Stvloid  is  just  below  the  level  of  the 
upper  wrist  skin  crease,  i.e.,  it  is  at  j  in.  higher  level  than  the 
radial  styloid. 

The  Tubercle  of  the  Scaphoid  is  between  the  tendons  of  the 
flexor  carpi  radialis  and  the  extensor  ossis  metacarpi  polli 
on  the  lower  wrist  crease. 

The  Anterior  Annular  Ligament  is    I  in.   wide;   its  upper 
border  corresponds  to  the  lower  wrist  skin  crease,  and 
stretches  from  the  pisiform  and  unciform  bones  to  the  scapl 
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Upper  Ellremity,  (ontinued. 

The  Common  Flexor  Synovial  Sheath  (which  includes  the 

sublimus  and  profundus  tendons  and  median  nerve)  extends 

two  or  three  fingers'  breadth  above  the  wrist  joint  and  below 

to  the  upper  transverse  palmar  crease.     It  extends  also  into 

the  little  linger.     The  flexor  longus  pollicis  has  a  separate 

sheath. 
The  Flexor  Sheaths  of  the  Three  Middle  Fingers  extend 

up  as  far  as  the  lower  palmar  skin  crease. 
The  Metacarpo-phalangeal  Joints  lie  halfway  between  the 

lower  palmar  skin  crease  and  the  web  of  the  fingers. 
The  Iniehphalangeal  Joints  lie  between  the  skin  creases  of 

the  middle  joint  and  opposite  the  crease  of  the  lower. 
The  Tubercle  at  the  Back  of  the  Radius  lies  on  the  outer 

side  of  the  sheath  of  the  extensor  secundi  internodii  poUicis. 
The  Tubercle  at  the  Back  of  the  Carpus  is  the  styloid 

process  of  the  second  metacarpal. 
The    Posterior    Annular    Ligament    is    l   in.   broad,    and 

extends  from  the  back  of  the  radius  to  the  interval  between 

the  nlna  and  the  carpus. 
The  Synovial  Sheaths  at  the  Back  of  the  Wrist  extend 

about  I  in.  above  and  below  the  annular  ligament.      They 

1.  For  the  extensor   ossis  metacarpi  and  primi  internodii 

pollicis. 

2.  For  the  extensores  longus  and  brevis  carpi  radialis  on 

the  floor  of  the  "  anatomical  snuffbox." 
3-  For  the  eKtensor  secundi  internodii  pollicis  outside  the 
radial  tubercle. 

4.  For   the   extensores   indicis   and   communis   digitorum 

behind  the  radius. 

5.  For  the  extensor  minimi  digiti  between  the  radius  and 
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LOWER   EXTREMITY. 

Highest  Point  of  Iliac  Chest. — On  a  level  with  the  spine  and 
body  of  fourth  lumbar  vertebra. 

Tubercular  Point. — 3j  in.  behind  the  anterior  superior  spine. 
Level  with  fifth  lumbar  vertebra. 

Posterior  Superior  Spine. — Level  with  second  sacral  spine. 
Middle  of  sacro-iliac  joiot. 

Great  Thochantsh.^Tip  is  crossed  by  Nflaton's  line  from 
anterior  superior  iUac  spine  to  the  ischial  tuberositj-. 

Bryant's  Triangle. — Patient  lying  horiiontal.  Draw  a 
horizontal  Une  up  from  tip  of  trochanter.  Drop  a  perpendi- 
cular line  from  the  anterior  superior  spine  to  meet  the  first 
line.  Join  the  anterior  superior  spine  to  the  tip  of  trochanter. 
Horizontal  line  shows  the  length  of  the  femoral  neck.  Vertical 
line  shows  degree  o'     '  " 


Tip  of  tracha.nter  is  vertica.Uy  below  the  tubercle  on  iliac 

Smali,  Thochanteh.— Is  felt  above  tlie  inner  end  of  the  glnteal 

fold  wlien  the  femur  is  internally  rotated. 
Lower  Border  of  the  Gluteus  Maximus. — Join  junction  of 

upper  and  middle  thirds  of  the  femur  to  the  middle  of  the 

gluteal  fold  and  produce  upwards. 
Gluteal  .\rtery. — Leaves  the  pelvis  at  a  point  at  the  junctio 

of  the  upper  and  middle  thirds  of  a  line  joining  the  posteria 

superior  spine  to  the  tip  of  the  great  trochanter. 
Sciatic  and  Pudic  VsssELS.^Leave  the  pelvis  at  a  point  at  the 

junction  of  the  middle  and  lower  thirds  of  a  line  joi 

posterior  superior  spine  to  the  ischial  tuberosity. 
Great   Sciatic   Nerve. — Vertical   line   midway   between   the 

great  trochanter  and  the  ischial  tuberosity. 
External    Intermuscular    Septum    of    the    Thigh.— Line 

joining  the  iliac  tubercle  to  the  head  of  the  Hbula. 
Tendon  of  the  BiCEPs.^Extemal  hamstrinR. 
Tendon  of  the  Semitendinosus. — Internal  hamstring. 
Tendon  of  the  Semimembranosus. — Lies  deep  to  the  int 

hamstring  and  then  winds  round  undemeath  the  inner  head 

of  the   gastrocnemius  ;      a    bursa  lying    between   the   two 

tendons, 
HiF'JoiNT   is   marked   by  a   circle   inscribed   in   the   following 

triangle  :— 

Vertical   line   dropped   from   the   anterior   superior   spine. 
Horizontal  line  drawn  out  from  the  pubic  spine,  Poupart'a 
ligament. 
Pubic  Spine  is  felt  :— 

In   the   male,   by   invagination   of   the   scrotum   into   the 

external  ring. 
In  the  female,  by  following  up  the  tendon  of  the  adductor 

Saphenous  Opening. — ij  in.  below  and  to  the  outer  side  of 

the  pubic  spine. 
Femoral   Artery. — Flex  the   hip  and   knee   and   rotate   the 
thigh   outwards.     Join   the  mid-point  between  the  anterior 
superior  iliac   spine  and   the   symphysis  pubis  to  the  most 
prominent  part  of  the  internal  condyle. 

Upper  two  inches  represents  the  common  lemoral,  the  rest 
the  superficial.     Upper  third  of  hne  represents  the  artery 
in   Scarpa's   triangle.     Middle   third   of   line   represents 
the    artery    in    Hunter's    canal.     Lower    third    of    line 
represents  the  artery  in  popliteal  space. 
Popliteal    Artery    Behind. — From    apex    of    the    popliteal 
space  to  midway  between  the  two  condyles  at  a  pomt  on  a 
level  with  the  tibial  tubercle. 
Anterior  Tibial   .\rtery. — From  a  point  midway  between 
the  head  of  the  fibula  and  the  external  tibial  tuberosity  to  a 
point  midway  between  the   raalleoH,  where  it  is  crossed  by 
'  snsot  iongus  liallucis. 
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Lower  Bxtreniity,  continued. 

DoRSALis  Ped:s. — From  midway  between  the  malleoli  to 

base  of  the  first  metatarsal  space.     It  is  crossed  by  the  ii 

tendon  of  the  extensor  brevis  digitorum. 
Posterior  Tibial. — From  a  point  midway  between  the  femoral 

condyles,  but  on  a  level  with  the  tibial  tubercle,  down  to  a 

point  one  finger's  breadth  behind  the  inner  malleolus. 
Internal    Plantar    Arterv. — From    the    tip    of    the    i 

malleolus  to  the  ball  of  the  great  toe. 
External   Pl.\ntar   Artery. — From   the    tip    of    the    i 

malleolus  to  the  base  of  the  fifth  metatarsal  bone,  and  thence 

to  the  base  of  the  first  metatarsal  cleft. 
Internal  Saphenous  Vein  and   Nerve. — From   in  front  c 

the  inner  ankle  to  the  groove  between  the  sartorius  insertio 

and  the  inner  head  of  the  gastrocnemius,  behind  the  inne 

condyle  of  the  femur  and  up  to  the  saphenous  opening. 
External  Saphenous  Vein  and  Nerve. — From  behind  the 

outer  ankle  to  the  middle  of  the  popliteal  space. 
The   Superficial   Lymphatics   follow  the   same   line   as   the 

The  Lymphatic  Glands, 

1.  PopUteal  group — generally  one  or  two,  drain  the  outer 

side  of  the  leg  or  foot. 

2.  Inguinal   group — six    to    sev 

ligament,  drain  the  anterio: 
part  of  the  thigh.. 

3.  Pubic    set — two    to    three,  over   the  pubis,   drain   the 

buttocks,  anus,  perineum,  and  extend  genitals, 

4.  Superficial  femoral — two   to  three,  on  the  inner  side  of 

the  femoral  vessels  at  the  saphenous  opening,  drain 

the  greater  part  of  the.  thigh  and  inner  side  of  the  leg 

and  foot. 

;.  Deep  femoral — one  or  two  lie  in  the  crural  canal,  and 

drain  all  the  other  superficial  groups,  together  with 

the  deep  parts  of  the  leg. 

Anterior  Crural  Nerve. — Downwards  from  a  point  midway 

between  the  anterior  superior  iliac  spine  and  the  spine  of  the 

Femoral  Rino  and  Crurai,  Canal. — Lie  on  the  outer  side  of 
the  pubic  spine  and  on  the  inner  side  of  the  femoral  vessels. 

Adductor  Tubercle. — Just  above  the  most  prominent  part 
of  the  internal  condyle.  In  the  interval  between  the  vastus 
internus  in  front  and  the  sartorius  behind.  It  marks  the  site 
of  the  epiphyseal  junction. 

Knee-Joint. — In  full  extension  the  lower  border  of  the  patella 
is  on  a  level  with  the  joint.  In  semiflexion  a  triangle  exists 
in  front  of  the  inner  side  bounded  by  the  inner  border  of  the 
patella,  anterior  lower  border  of  the  internal  femoral  condyle, 
upper  border  of  the  internal  tibial  tuberosity  In  this  a 
displaced  internal  semilunar  cartilage,  or  loose  body,  can  be 
felt. 


_I^ ^ 

The  Head  of  the  Fibola  is  on  Uic  same  level  as  the  tubercle 

of  the  tibia. 
Intehnai.  Lateeal  Ligament  of  the  KNEE.^From  the  most 

prominent  point  of  the  internal  condyle  to  the  inner  siirfa.ce 

of  the  inner  tibial  tuberosity. 
External   Lateral   Ligament. — From   the   most   promiaeat 

point  of  the  externa!  condyle  to  the  tip  of  the  head  of  the 

External  Popliteal  Nerve  .^Behind  the  tendon  of  the 
biceps.     Winds  forwards  round  the  neck  of  the  fibula. 

Posterior  Peroneal  Intermuscular  Septum. — Line  from 
the  posterior  border  of  the  head  of  the  fibula  to  the  posterior 
border  of  the  external  malleolus.  Indicates  the  line  to  cut 
down  on  the  fibula. 

Anterior  Peroneal  Intermuscular  Septum.— Line  from 
the  anterior  border  of  the  head  of  the  fibula  to  the  anterior 
border  of  the  CKtemal  malleolus. 

Musculocutaneous  Nerve  (cutaneous  part). — Lower  half  of 
the  above  line. 

Ankle  Joint  and  Malleoli. — The  joint  lies  J  in.  above  the  tip 
of  the  internal  malleolus  and  I  in.  above  that  of  the 
external ;  the  external  malleolus  being  J  in.  below  and 
behind  the  internal. 

Peroneal  Tubercle. — J  in.  below  the  tip  of  the  external 
malleolus,  the  tendon  of  the  peroneus  brevU  lies  above 
this  and  that  of  the  peroneus  longus  below.  Each  has  a 
synovial  sheath,  which  join  above  the  tubercle,  and  thence 
run  I  in,  above  the  outer  ankle. 

Extensor  Bhevis  Digitorum  lies  in  the  interval  between  the 
tendons  of  the  peroneus  brevis  and  tertius. 

Heads  of  the  Astragalus  and  Os  Calcis  are  felt  in  the  same 

The  Head  of  the  Astragalus  is  also  felt  in  the  interval 
between  the  tibialis  anticus  and  posticus  tendons,  and  it 
ought  to  he  above  the  line  joining  the  tip  of  the  internal 
malleolus  to  the  tubercle  of  the  scaphoid. 

Sustentaculum  Tali  is  i  in,  below  the  tip  of  the  internal 
malleolus.  Between  the  two  bony  points  run  the  tendons 
of  the  tibialis  posticus  and  the  flexor  longus  digitoram ; 
below  the  sustentaculum  runs  the  flexor  longus  hallucis. 

T  AHso-MET  AT  AHSAL  Joint  of  the  Great  Toe  is  halfway  between 
the  metatarso-phalangeal  joint  and  the  tip  of  the  innei 
malleolus. 

The  Tubercle  of  the  Scaphoid  is  halfway  between  the  tarso- 
metatarsal joint  of  the  great  toe  and  the  inner  malleolus. 

The  Astragalo-calcanean  Joint  on  the  inner  side  is  just 
above  the  sustentaculum  tali,  and  on  the  outer  side  midway 
between  the  tip  of  the  external  malleolus  and  the  peroneal 
tubercle. 

The  Calcaneo-cuboid  Joint  is  midway  between  the  peroneal 
tubercle  and  the  base  of  the  fifth  me^tarsal  bone. 
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Lower  Extremity,  continued. 

Anterior  Annular  Ligament  : — 

1.  Upper  Part. — A  band  two  fingers'  breadth  wide  from 

the  anterior  margin  of  the  tibia  to  that  of  the  fibula 
at  their  lower  ends.  Has  one  synovial  sheath,  that 
for  the  tibialis  anticus. 

2.  Lower  Part. — A  Y-shaped  band  from  the  os  calcis  in 

front  of  the  tip  of  the  external  malleolus  up  to  the 

anterior  border  of  the  tibia  and  across  to  the  inner 

margin  of  the  instep.     Has  three  synovial  sheaths  for 

the   tibiaUs   anticus,   extensor   longus   hallucis,   and 

extensor  communis  with  peroneus  tertius. 

Internal  Annular  Ligament  from  the  tip  of  the  inner  malleolus 

to  the  inner  side  of  the  posterior  process  of  the  os  calcis.     Has 

three  synovial  sheaths  beneath  it  from  within  outwards  for  : 

(i)  The  tibialis  posticus  ;    (2)  The  flexor  longus  digitorum  ; 

(3)  The  flexor  longus  hallucis.     All  of  these  extend  about 

I  in.  above  the  malleolus. 
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The  I«etters  (s.m.)  are  abbreviations  for  "  Surface  Markings.* 


ABDOMEN,  Contusions  of 
—  Injuries  of    . . 
Abdominal  Aorta,  SM. 

—  Diagnosis  . . 
Abscess,  Acute 

—  Alveolar 

—  Appendix 

—  Atheromatous 

—  of  Brain 
Breast  . . 

—  Chronic 

of  Bone 

Tuberculous 

—  Costal 

—  Hiac 

—  Ischio-rectal 

—  of  Kidney 
Uver    . . 

—  I«umbar 

—  of  I^ung 

—  Opening 

—  Perigastric 

—  Perineal 

—  Perinephric 

—  of  Prostate 

—  Psoas 

—  Retropharyngeal  iz 

—  Subcranial 

—  Subphrenic 

—  of  Tongue 
Achondroplasia 
Add  Intoxication 
Acromegaly 

Acromio-davicular  Joint,  s.m, 
Actinomycosis 

—  of  Wver 
Active  Incontinence 
Adenoids 
Adenoma  (genO 

—  of  Breast  .. 

—  Sebacetmi 
Adrenal  Tumours 
Adventitious  Bursse 
Aerobes 
Air  Embolism 
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